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MEDICAL ENTOMOLOGY STUDIES - I. 


A NEW INTERPRETATION OF THE SUBGENUS 
VERRALLINA OF THE GENUS AEDES 
(DIPTERA: CULICIDAE)!. 


By 


John F. Reinert 


‘ ABSTRACT 

The subgenus Vervallina Theobald is redescribed and compared to related 
subgenera of Aedes Meigen. A new interpretation of the subgenus is given and 
is based primarily on the unusual development of the male and female genitalia. 
Neomacleaya Theobald is reduced to a synonym of Verrallina, New informa- 
tion on biology, distribution, descriptions and corrections for a number of 
species is presented. Seven new species, comosus, harrisonicus, johorensis, 
pseudovarietas, ramalingami, sabahensis and sohni, are described and illus- 
trated. A number of stages and structures are described and illustrated for 
the first time. New synonyms in this paper are: butleri Theobald (=female 
only of seculatus Menon); incertus Edwards (= dermajoensis Brug); carmenti 
Edwards (= cevamensis Brug); nobukonis Yamada (= ishigakiensis Bohart); 
varus Delfinado (= khmerus Klein); uncus (Theobald) (= hirsutipleura Barraud) 
and yusafi Barraud (= sSiamensis Delfinado). Aedes adustus Laffoon is resur- 
rected from synonymy. Lectotypes for cartevi Wijesundara, cevamensis Brug, 
hirsutipleuva Barraud, mediofasciatus Theobald and petroelephantus Wijesun- 
dara are designated. 


INTRODUCTION 


There has been considerable confusion as to the proper taxonomic status 
of Aedes Meigen, Neomacleaya Theobald and Vervallina Theobald and their 
included species. Verrallina was originally described by Theobald (1903: 295) 
as a genus with 3 included species of which only one, butlevi Theobald, remains 
in this taxon, the other 2 species have been transferred to other genera (nigra 
Theobald to Ficalbia Theobald; smithii Coquillett to Wyeomyia Theobald). 
Theobald later (1907: 238) described a new genus, Neomacleaya, for indica, a 
new species. In 1908 Leicester described his new genus, Aioretomyia, and 
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placed 5 new species in it. 

Edwards (1913: 229) synonymized the genera Aioretomyia, Neomacleaya 
and Verrallina with the genus Aedes Meigen. He later (1917: 221) placed the 
species included in the above 3 genera and several additional species in the 
subgenus Aedes Meigen of the genus Aedes, All subsequent authors followed 
Edwards' 1917 arrangement of the subgenus Aedes until 1962. Some of the 
more notable articles were Barraud (1928, 1931, 1934), Edwards (1922a, 
1922b, 1924, 1932), Dyar and Shannon (1925), Laffoon (1946), King and Hoog- 
straal (1947), Wijesundara (1951), Knight and Hull (1951, 1953) and Stone, 
Knight and Starcke (1959). 

Belkin (1962: 412) resurrected Vervallina as a distinct subgenus of Aedes 
and provisionally included Neomacleaya and Aioretomyia as synonyms. He 
stated, and I concur, that the South Pacific species of Verrallina had little in 
common with the type species (cinereus Meigen) of the subgenus Aedes, 
Delfinado (1967) resurrected Neomacleaya as a subgenus containing primarily 
Oriental species previously included in Aedes, Aioretomyia, Neomacleaya and 
Vervallina; however, she mentioned Neomacleaya was closely related to both 
Verrallina and Aedes sensu stricto. Huang (1968) followed Belkin's 1962 publi- 
cation and assigned the species from New Guinea to the subgenus Vervallina 
(including neomacrodixoa King and Hoogstraal and panayensis Ludlow). Thus 
in 1968 Delfinado (30 April) and Huang (10 July), in independent work, each 
determined the species neomacrodixoa and panayensis as belonging to the sub- 
genus each was working with. This example demonstrates that the 2 subgenera 
were poorly defined. Klein (1973) followed Delfinado's 1967 and 1968 works in 
treating the Cambodian species of Neomacleaya. 

A new interpretation and description of the subgenus Vervallina is presented 
here. The subgenus, by this new concept, is separated into Sections A and B 
and Section A divided into Series I, Il and III. This new definition of the sub- 
genus resulted primarily from a study of the subgenera of the genus Aedes. 
During this study it became apparent that there were a number of inconsis- 
tencies, incorrect indentifications and synonymous species in earlier publica- 
tions dealing with the subgenus Neomacleaya. The evolution of the present 
interpretation of the Verrvallina resulted from the examination of the types of 
most of the included species and specimens of all except 2 species. Material 
of cunninghami Taylor and spermathecus Wijesundara was not available for 
examination. All specimens and types in the United States National Museum 
(USNM) including the Southeast Asia Mosquito Project (SEAMP) and Medical 
Entomology Project (MEP) collections, many specimens and most types in the 
British Museum (Natural History) (BMNH) and numerous specimens and types 
from other museums and individuals were examined by me during this study. 

Little new information on species in Series I of Section A can be added 
here to the presentations given by King and Hoogstraal (1947), Belkin (1962) 
and Huang (1968). However, considerable new information on synonyms, 
biology, distribution, previously undescribed stages, corrections to published 
work and several new species are added to Series II and III of Section A and 
Section B. Unfortunately the adults of a number of species of these sections 
and series are very similar in habitus and can not be separated with certainty 
except by genitalia preparations. Other factors hampering the identification 
of species are: lack of undamaged and sufficient numbers of specimens 
(several species are represented by only the type or a very few specimens 
which are badly rubbed, have vital parts broken off and missing, or repre- 
sented now only by a genitalia mount, the adult body being lost); original and 
subsequent descriptions and illustrations of a number of species are not suf - 
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ficient to separate them from other morphologically similar species; associa- 
tion of sexes of several species is only presumptive and needs confirmation; 
some species show adult sexual dimorphism; and the immatures of a signifi- 
cant number of species remain to be found. The current taxonomic knowledge 
of the subgenus Vervallina is summarized in Table 1. Many of the taxonomic 
problems within the Vervallina such as species group classification, species 
synonymy, correct association of sexes and knowledge of immatures can be 
solved only when progeny rearings become available. 

Abbreviations used in references to literature conform to the BIOSIS List 
of Serials, Biosciences Information Service of Biological Abstracts, Philadel- 
phia, 1972. In the synonymy sections, an asterisk following the abbreviations 
used (2 =female, “ = male, P = pupa, L = larva) indicates that at least some 
portion of that sex is figured. The abbreviations used in distribution sections 
are the same as in the synonymy but with the following additions, p = pupal 
skin, 1 = larval skin and E = egg. The number of specimens used in determin- 
ing range and mode seta branching in pupal and larval descriptions and tables 
is included in parentheses after the table headings. In pupal descriptions and 
tables the number of branches on abdominal seta 1-I was measured on the basal 
third of the seta. A dash (-) on pupal and larval tables indicates the seta was 
broken off and missing from all specimens examined or the seta showed no 
mode. Measurements on the illustrations are in millimeters. Distribution 
records are indicated as follows: countries are in capital letters; provinces 
and primary administrative divisions are in italics; and place names have the 
first letter capitalized. The number of specimens examined from each prov- 
ince follows the last place name of the province in the distribution sections. 
The spelling of provincial and locality names was taken from the following 
Official Standard Names Gazetteers prepared by the Geographic Names Divi- 
sion, U. S. Army Topographic Command and the Office of Geography, U. S. 
Department of the Interior: Cambodia (1971), Indonesia (1968), Malaysia 
(1970), Philippine Islands (vols. I and II, 1953), South Vietnam (1971) and 
Thailand (1966). Locality names which did not appear in the gazetteers were 
spelled according to the collection data sheets and labels on the specimens. 

Information in the biology and distribution sections was taken from the 
collection sheets and specimen labels of the specimens that I examined. Much 
of this information is reported here for the first time. 

Nomenclature and chaetotaxy used for females, males, male genitalia, 
pupae and larvae follow Knight (1970, 1971), Knight and Laffoon (1970a, 1970b, 
1971a, 1971b) and Laffoon and Knight (1973). The terminology of the female 
genitalia follows Reinert (1974). 


GENUS AEDES MEIGEN 
SUBGENUS VERRALLINA THEOBALD 1903 
Logotype: Aedes butleri Theobald 
Neomacleaya Theobald 1907, Monogr. Culicidae 4: 238. Haplotype: Neo- 
macleaya indica Theobald. NEW SYNONYM. 
Aioretomyia Leicester 1908, Culicidae Malaya p. 185. Logotype: Azoreto- 


myia varietas Leicester. 


The following description of the subgenus is based on specimens of 91 
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species examined and the published descriptions of the remaining 2 species not 
seen. | 

FEMALE. Head. Antenna dark brown, 0.91-1.42 length of proboscis, 
pedicel brown with a few short fine hairs and usually a few small scales mesally, 
flagellomere 1 with basal area pale and with several small dark scales; clypeus 
brown, bare; maxillary palpus dark brown scaled, 4 segmented, 0.11-0.21 
length of proboscis; proboscis dark brown scaled, 0.84-1.55 length of femur J; 
eyes contiguous (Section A) or separated in front (Section B and mccormicki 
Belkin); ocular setae dark and well developed; scales on head broad and decum- 
bent except for a few narrow curved pale ones along coronal suture (most species 
of Series III of Section A) and a few semi-erect forked scales near ocular line in 
Section B, a few narrow scales on ocular line; occiput with several to numerous 
erect forked scales, decumbent scales broad and/or narrow. Thorax. Scutal 
integument usually dark; scutum covered with narrow curved dark scales, some 
species also with narrow curved pale scales forming small patches usually on 
following areas: median anterior promontory, anterior and lateral scutal fos- 
sal, supra-alar and occasionally on margins of prescutelar space; scutellum 
with a patch of narrow curved scales on each lobe; prescutellar space bare, a 
few species with a narrow median cephalic stripe of scales; dark setae on the 
following areas: 2-10 median anterior promontory, numerous anterior acro- 
stichal, several to numerous posterior acrostichal, numerous dorsocentral 
(anterior and posterior), scutal fossal (3-9 anterior, 2-8 lateral and usually 
1-2 posterior), numerous supra-alar, 4-8 posterior medial scutal, 1 postalar 
callar and scutellar (several long and short ones on both lateral and median 
lobes); pleural integument brown, usually dark; antepronota widely separated, 
broad scales present or absent, 7-28 short and long setae; postpronotum with 
narrow curved scales dorsally (a few species with these scales apparently ab- 
sent) in Section A, or scales absent in Section B, 3-10 posterior dark setae, 
some species also with a few short fine hairs; propleuron with a patch of broad 
white scales, 6-21 setae; prosternum bare except for adustus Laffoon, anda - 
manensis Edwards, margarsen Dyar and Shannon and sohni new species, which 
have a small patch of short fine setae on median dorsal area; paratergite bare except 
indicus which has afew narrow pale scales; subspiracular area and mesomeron bare; 
postspiracular area with or without scales, 2-12 setae; mesepisternum with an 
upper and a lower patch of broad scales, 2-7 upper and 6-19 posterior setae, 
some species also with a few short fine hairs on anterior, dorsal and ventral 
areas; prealar knob usually without scales, 4-22 setae; mesepimeron with a 
patch of broad white scales near center, 5-33 setae dorsad of scales patch, 
Section A with a few (2-3) to numerous fine golden hairs caudad of scale patch, 
hairs in some species restricted to lower posterior margin of scale patch while 
others have numerous hairs along entire posterior margin of scale patch and 
extend to near ventral margin of sclerite; metameron bare, however, short 
fine hairs and small pale scales are present in gibbosus Delfinado and members of 
the andamanensis Group(see discussion of adustus). Legs, Coxae I-III each with 
several setae and a patch of pale scales, I also with brown scales; trochanters 
I-III each with a few short setae and small scales; femora I and II with anterior 
surfaces brown scaled, II occasionally with a pale scaled ventral stripe, I with 
posterior surface brown scaled with a pale dorsal longitudinal stripe, II with 
posterior surface with a pale ventral longitudinal stripe, III with anterior and 
posterior surfaces pale scaled except for an anterodorsal and posterodorsal 
longitudinal brown scaled stripe; tibiae I-III brown scaled, I and II occasionally 
with a longitudinal pale scaled stripe on posterior surfaces; tarsi I-III brown 
scaled; posttarsi I-III with ungues variable, III] with ungues simple in Section A 
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and toothed in Section B. Wing. Dorsal and ventral veins with brown scales; 
alula with scales on margin, scales narrow to moderately broad; upper calyp- 
ter with several setae on margin; 1-3 remigial setae. Halter. Pedicel pale; 
capitellum covered with pale and/or dark scales. Abdomen. Tergal scaling 
variable, all dark scaled or with pale scaled patches and bands, usually with 
a laterobasal pale scaled patch, laterotergite of I with a patch of broad pale 
scales; sternal scaling variable, from completely pale to dark scaled, usually 
with pale scaled basal bands and apical areas dark scaled; terga and sterna 
with numerous setae, mostly along posterior margins. Genitalia. Tergum VIII 
moderately pigmented, wide, base usually slightly concave, apex gently rounded 
or slightly concave, numerous short and moderately long setae scattered over 
apical 0.28-0.88, basolateral seta present or absent, some species with a 
small bulla in this location, covered with minute spicules, numerous broad 
scales covering apical 0.50-0.84, basal 0.1-0.7 retracted into segment VII, 
VIlI-Te index 0.35-0.79, VIII-Te/IX-Te index 1. 67-6. 82; sternum VIII moder- 
ately pigmented, wide, base concave mesally, apex with a shallow to moder- 
ately deep median indentation with a small lobe on each side of midline, setae 
on lobe thin (Section A) or stout (Section B), numerous short and moderately 
long setae scattered over most of surface, covered with minute spicules, 
numerous broad scales covering much of apical 0. 80-0.96, apical interseg- 
mental fold unpigmented, VIII-S index 0. 52-0. 80; tergum IX moderately to 
heavily pigmented, wide, short and usually ribbon-like, setae absent (several 
setae present in gibbosus and yusafi Barraud), covered with minute spicules, 
IX-Te index 0.12-0.49; insula small, unpigmented, with 3-7 small tuberculi 
(usually each with a minute spicule), or insula absent (Section B) and replaced 
by median apical portion of lower vaginal sclerite; lower vaginal lip moderately 
to heavily pigmented, narrow, with or without spicules, with a small caudally 
projected heavily pigmented median apodeme, lower vaginal sclerite very 
lightly to heavily pigmented, variable in shape and number, with or without 
spicules; upper vaginal lip moderately to heavily pigmented, variable in shape 
and development, may have median posterior area developed into a vertical 
shield (Section A, Series III) or a horizontal shield (Section B), with or without 
spicules, upper vaginal sclerite moderately to heavily pigmented, variable in 
shape and development, very large, often nearly covering roof of vagina; 
spermathecal eminence heavily pigmented, shallow to deep in depth, simple 
to complex, with or without spiny excrescences, without (Section A) or with 
(Section B) a heavily pigmented spine-lined pouch; postgenital lobe short, narrow 
to moderately broad, apex rounded or with a small to moderately deep median 
indentation, 5-29 setae on each side of midline, covered with small spicules, 
dorsal PGL index 0.47-1.29, ventral PGL index 0.70-1.96; peri-anal mem- 
brane with minute spicules; cercus triangular in shape, moderately long, 
broad at base, apex acute, covered with minute spicules, dorsal surface with 
a number of short and moderately long setae scattered over most of the sur- 
face, a few long ones at apex, ventral surface with a number of short and 
moderately long setae along outer margin becoming more numerous distally, 
none to several broad scales on dorsal surface, cercus index 1. 76-3. 86, 
cercus/dorsal PGL index 2.42-4.63; 3 seminal capsules, 1 large, 1 medium 
and 1 small in size, heavily pigmented, elliptical or ovoid, with a narrow or 
broad neck, several small seminal capsule pores near orifice, base of acces- 
sory gland duct unpigmented to moderately pigmented. 

MALE. Usually similar to female in general habitus but with the following 
differences. Head, Antenna plumose, 0.76-1.27 length of proboscis; maxillary 
palpus short, 0.09-0.18 length of proboscis; proboscis 1. 01-1. 56 length of fe- 
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murI. Thorax. Most setal groups usually with fewer setae. Legs. Posttarsi 
variable, III with ungues simple in Section A (except prioekaensis Brug which 
has one of the ungues with a small tooth) and ungues toothed in Section B. Abdo- 
men. Terga with lateral setae rather short; tergum VII wide with a number of 
long caudally directed setae. Genitalia. Tergum IX moderately to heavily pig- 
mented, mesal area narrow, setae absent; gonocoxite short, broad, heavily 
pigmented, mesal surface membranous with minute spicules, dorsal, lateral 
and ventral surfaces with short to long setae, many species with dorsoapical 
and/or ventroapical lobes or projections, some species with spiniforms sub- 
apically on sternomesal area, few to numerous scales on lateral and ventral 
areas; gonostylus short to moderately long, moderately to heavily pigmented, 
variable in shape but usually with basal portion somewhat expanded and with a 
few setae, apical portion narrow and curved, gonostylar claw absent; basal me- 
gal lobe variable in development, consists of a plate situated on membranous 
basal mesal area of gonocoxite and is strongly fused along sternal margin to 
tergomesal margin of scleritized ventral surface of gonocoxite, plate connected 
with its mate by a narrow band covered with spicules and located ventrad of 
apical portion of prosophallus, with several to numerous short to moderately 
long thin setae, some groups also with lobes, projections or spiniforms; proc- 
tiger with paraproct variously developed, many species with paraproct modified 
into short or long, heavily pigmented, free arms, other species with paraproct 
developed into broad contiguous heavily pigmented plates, sternobasal area pro- 
duced into a small lobe which extends ventrad and articulates at a point on the 
dorsal surface of the parameral apodeme near base of opisthophallus, base of 
proctiger fused with tergum X, cercal setae absent; tergum X moderately to 
heavily pigmented, fused with tergum IX; phallosome complex, opisthophallus-- 
consists of a lightly to heavily pigmented tergal transverse bridge between 
parameral apodemes, located dorsad of phallus and prosophallus and ventrad 
of proctiger, phallus--consists of a pair of heavily pigmented, narrowly sep- 
arated, caudally produced arms which are fused together by a narrow band, 
base extends laterally and fused to basal portion of prosophallus, apex of 
phallus formed into a tergal penis filament which extends cephalad, prosophal- 
lus--consists of a pair of moderately to heavily pigmented arms or plates with 
bases widely separated, base attached to paramere, located laterad of phallus, 
paramere--heavily pigmented, short and small (Section A) or very long and 
moderately broad (Section B), parameral apodeme--moderately to heavily pig- 
mented, short to long, outer surface broadly attached to tergobasal apodeme of 
gonocoxite; sternum IX heavily pigmented throughout, large, broad, several 
short setae in a patch near median caudal area, most species of Section B 
and several species of Series III of Section A also with a few broad scales. 
PUPA. Chaetotaxy and other features are summarized as follows. Cephalo- 
thorax. Setae 1-3-CT approximately equally developed; 1-CT single to 9) 
branched; 2-CT single to 4 branched; 3, 6-CT single to triple; 4-CT single to 9 
branched; 5-CT double to 12 branched; 7-CT double to 9 branched; 8-CT double 
to 11 branched; 9-CT single to 6 branched. Metanotal plate, Seta 10-CT double 
to 13 branched; 11-CT single; 12-CT double to 8 branched. Respiratory trum- 
pet. Moderately to heavily pigmented; hair-like spicules on inner surface of 
meatus; index 3.00-5.67. Abdomen. Setae 0-II, VII-VIIl single; 0-III-VI 
single or double; 1-I dendritic, well developed with 10-38 branches on basal 
third; 1-II triple to 37 branched; 1-II double to 14 branched; 1-IV-V single to 
10 branched; 1-VI double to 8 branched; 1-VII single to 6 branched; 2-II-VUl 
stout in many species; 2-I single or double; 2-0-Vi single; 3-I double to 8 
branched; 3-II single or double; 3-III single; 3-IV double to 10 branched; 3-V 
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single to 7 branched; 3-VI single to 6 branched; 3-VII double to 9 branched; 
4-I triple to 12 branched; 4-II double to 11 branched; 4-III single to 8 branched; 
4-IV double to 5 branched; 4-V triple to 11 branched; 4-VI double to 12 
branched; 4-VII double to 7 branched; 4-VIII single to 5 branched; 5-I-III double 
to 9 branched; 5-IV-V single to triple; 5-VI single to 4 branched; 5-VII single 
to 6 branched; 6-I single to triple; 6-II single or double; 6-III-V single to 10 
branched; 6-VI single to 4 branched; 6-VII double to 8 branched; 7-I, IV single 
to 6 branched; 7-II single to 7 branched; 7-III single to 6 branched; 7-V single 
to 11 branched; 7-VI-VII single to triple; 8-III, VII single to 6 branched; 8-IV 
single to 5 branched; 8-V single to 7 branched; 8-VI double to 5 branched; 9-I 
single to triple; 9-II-VI single; 9-VII single to 4 branched, weakly developed; 
9-VIII single to 6 branched; 10-III single to 10 branched; 10-IV single to 7 
branched; 10-V, VII single to 4 branched; 10-VI single or double; 11-III single 
or double; 11-IV single; 11-VI single or double; 11-VI single to 4 branched; 
14-III-VI single; 14-VII-VIII single or double. Paddle. Ovoid; minute serra- 
tions on basal area of outer margin; minute spicules on apical portions of outer 
and inner margins; midrib lightly to moderately pigmented and nearly reaches 
or reaches apex; 1-P usually single, occasionally double; index 1.14-1.70. 
LARVA. Chaetotaxy and other features summarized as follows. Head. 
Moderately pigmented; setae 0, 1, 3, 18-C single; 4-C double to 10 branched; 
5-C single to 9 branched; 6-C single to 7 branched; 7-C double to 15 branched; 
8, 13-C single to 6 branched; 9-C double to 9 branched; 10, 11-C double to 8 
branched; 12-C single to 10 branched; 14-C single or double; 15-C with 4-11 
branches; 6-MP single or double; 1-C well developed, long and thickened; 4-C 
small and weakly developed; 5-7-C long, well developed and barbed; 4-C 
slightly cephalad of 6-C and mesad of 5, 6-C; 6-C laterad and well cephalad of 
o-C; 7-C cephalad and well laterad of 6-C; dorsomentum heavily pigmented, 
with 17-45 teeth; mouth brush with mesal hairs pectinate apically. Antenna. 
Short to moderately long, usually moderately pigmented, scattered spicules 
over most of shaft, usually more numerous on basal area and longer on outer 
area near middle; seta 1-A short to long, attached near middle of shaft, and 
branches more or less flattened; 2-A long, with a subapical constriction; 3-A 
short, 0.20-0.36 length of 2-A; 4-A moderately long, 0.37-0. 74 length of 2-A; 
5-A with basal portion flattened, pigmented and with a dorsal spine (see Fig. 
02), apical portion unpigmented; 6-A peg-like, short, 0.22-0.39 length of 2-A. 
Thorax. Seta 0-P with 4-23 branches; 1, 7, 14-P single to triple; 2, 3-P 
single to 5 branched; 4-P single to 9 branched; 5, 6-P single; 8, 10, 12-P 
single or double; 9-P single to 7 branched; 1-M double to 8 branched; 2-M 
double to 7 branched; 3-M single to 4 branched; 4-M triple to 13 branched; 
o-M single or double; 6-M triple to 9 branched; 7, 10, 12-M single; 8-M with 
4-11 branches; 9-M with 6-12 branches; 11-M single to triple; 13-M with 
7-40 branches; 14-M with 4-20 branches; 1-T single to 7 branched; 2, 7-T 
with 4-10 branches; 3-T with 4-21 branches; 4-T double to 11 branched; 5-T 
single or double; 6-T single to 6 branched; 8-T with 7-27 branches; 9-T double 
to 4 branched; 10-T single; 11-T single to 4 branched; 12-T single to triple; 
13-T with 6-23 branches. Abdomen. Setae O-II-VIII single; 1-I single to 
triple; 1-II single to 5 branched; 1-III, VII double to 13 branched; 1-IV triple 
to 15 branched; 1-V triple to 13 branched; 1-VI double to 11 branched; 1-VIII 
double to 10 branched; 2-I-VII single; 2-VIII double to 5 branched; 3-I with 
4-13 branches; 3-II triple to 16 branched; 3-III double to 13 branched; 3-IV 
triple to 12 branched; 3-V double to 8 branched; 3-VI double to 10 branched; 
3-VII double to 12 branched; 3-VII with 4-11 branches; 4-I with 7-27 branches; 
4-II with 4-18 branches; 4-III double to 6 branched; 4-IV double to 5 branched; 
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4-V with 4-15 branches; 4-VI double to 11 branched; 4-VII double to 7 branched; 
4-VIII single to 4 branched; 5-I double to 9 branched; 5-II double to 7 branched; 
5-I0 single to 6 branched; 5-IV single to 4 branched; 5-V single to 5 branched; 
5-VI single to 7 branched; 5-VII double to 10 branched; 5-VIII with 5-15 branches; 
6-I single to triple; 6-II single to 6 branched; 6-III-IV single; 6-V, VI single or 
double; 6- VII with 5-18 branches; 7-I single or double; 7-II double to 12 branched; 
7-ILl with 5-15 branches; 7-IV double to 17 branched; 7-V with 4-17 branches; 
7-VI double to 13 branched; 7-VII single to 6 branched; 8-II double to 4 branched; 
8-II single; 8-IV, V, single or double; 8-VI double to 9 branched; 8-VII triple 
to 14 branched; 9-I double to 7 branched; 9-II single to 4 branched; 9-III, VI 
single or double; 9-IV, V, single; 9-VII single to 5 branched; 10-I double to 8 
branched; 10-II, VI single to 4 branched; 10-II, IV, VII single to 6 branched; 10- 
V single to triple; 11-I, III-V, VII single to 5 branched; 11-II double to 6 
branched; 11-VI double to 5 branched; 12-II, VI single to 6 branched; 12-II, IV 
double to 5 branched; 12-V single to 4 branched; 12-VII single to 10 branched; 
13-I single to triple; 13-II with 4-24 branches; 13-III triple to 11 branched; 13- 
IV double to 11 branched; 13-V double to 13 branched; 13-VI with 9-62 branches; 
13-VIl with 4-18 branches; 14-II, IV, V, VIII single; 14-III, VI single or double; 
14-VII single to triple; VIII with comb composed of 7-17 scales arranged ina 
more or less curved irregular row (cuccioi Belkin with scales in 2 rows, one 
row very short), scales long with a stout median apical spine and small denticles 
on laterobasal areas or moderately long with uniformly developed denticles on 
lateral and apical areas; 1-X moderately long, single to triple, attached near 
middle of posterior area of saddle; 2-X moderately long (long in cuccioi), single 
to 11 branched (usually multiple branched); 3-X very long, single; ventral brush 
usually with 10 setae on grid and 2 precratal shorter ones, all multiple branched, 
however, yusafi has 8 setae on grid and 1-2 precratal ones, indicus and nigro- 
tarsus (Ludlow) have 12-14 setae on grid and 2-3 precratal ones and latipennis 
Delfinado has 15-18 setae on grid and 3-4 precratal ones; saddle moderately 
pigmented, incompletely rings segment X, acus absent; 4 anal papillae, usually 
moderately long (short in butlevi and very long in cucczoz, hamistylus Laffoon 
and robertsi Laffoon). Siphon. Moderately pigmented, moderately long, index 
1.58-5.00, acus well developed; pecten on basal 0.49-0.65 (on basal 0. 67-0. 83 
in cuccioi, hamistylus, robertsi, similis (Theobald) and trispinatus King and 
Hoogstraal), composed of 6-17 teeth (johnsoni Laffoon with 14-20 teeth but when 
17 or more present the basal 2-3 are much reduced), apical 1-5 teeth longer 
and wider spaced than remainder of teeth, each tooth long, slender and with 
1-3 small stout ventral denticles near base, distal 1-4 teeth occasionally with- 
out denticles; seta 1-S short, double to 10 branched, base attached on basal 
0. 63-0. 83 of siphon distad of last pecten tooth (attached within pecten in 
cuccioi, similis and trispinatus);2, 6, 7, 9-S single; 8-S single to 8 branched, 
usually multiple. 

EGG. The eggs of only 6 species of Verrallina are known including those 
of dux which are described here for the first time. Huang (1968) illustrated 
and gave measurements for 4 species of the subgenus--carmentt Edwards, 
funereus (Theobald), lineatus (Taylor) and pavasimilis King and Hoogstraal. 
Egg measurements (in microns) of these 5 species are: dux 637-730 by 154- 
179; lineatus 756 by 206; funereus 806 by 268; carmenti 845 by 140 and para - 
similis 1040 by 200. Moriya et al. (1973) published a description and scanning 
electron microphotograph of the egg of nobukonis Yamada but did not give the 
egg measurements. 

TAXONOMIC DISCUSSION. The subgenus Verrallina is characterized and 
separated from the other subgenera of Aedes by the following: in the adults by 
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the combination of (1) head with decumbent scales of vertex all broad or with 
only a double row of narrow curved scales on coronal suture, (2) antennal 
pedicel with several short fine hairs and usually a few small broad scales 
mesally, (3) dorsocentral (anterior and posterior) and acrostichal (anterior 
and posterior) setae numerous, species in Section B usually with only a few 
posterior acrostichals, (4) scutum and scutellum with only narrow curved 
scales, (5) remigial setae present, (6) subspiracular area and paratergite 
bare (indicus with a few pale scales on paratergite), (7) mesepimeron without 
anterior lower setae, however, all species except the 12 species of Section B, 
have a few to numerous fine hairs caudad of scale patch, (8) propleuron with 
4-21 setae and (9) male maxillary palpus short (0. 09-0.18 length of proboscis); 
in the female genitalia by the combination of (1) heavily pigmented spermathecal 
eminence, (2) presence of lower vaginal sclerite and (3) presence of 3 heavily 
pigmented seminal capsules, each of a different size; in the male genitalia by 
the combination of (1) complex development of phallosome which consists of 
several component parts (see below), (2) gonostylus without gonostylar claw, 
(3) sternum IX heavily pigmented throughout, (4) tergum IX without setae and 
(5) development of proctiger; in the pupae by the combination of (1) setae 1-3- 
CT approximately equally developed, (2) 6,9-VII both weakly developed, (3) 
9-VIII single to 6 branched, (4) 1-P single, occasionally double and (5) paddle 
without fringe of hair-like spicules; and in the larvae by the combination of (1) 
arrangement and development of head setae 4-7-C, (2) antenna with spicules 
and seta 2-A with a subapical constriction, (3) pecten with 6-20 (usually 12-16) 
teeth, apical 1-5 teeth wider spaced than remainder, (4) acus present on siphon, 
absent on saddle and (5) ventral brush usually with 10 setae on grid and 2 pre- 
cratal shorter ones, all multiple branched. 

All stages of the species of Verrallina can be separated to either Section A 
or B but only the female and male genitalia can be readily divided into series. 
Species in Series II of Section A appear to occupy an intermediate position 
between those in Series I and III and possess morphological features of the other 
2 series. Much additional work is needed in establishing species group cate- 
gories and the investigation of species complexes. In order to solve these 
problems, considerable additional specimen collections of individual and progeny 
reared adults, with their associated immature skins, are required. 

Adults. of the subgenus Vervallina are similar in habitus to those of the sub- 
genus Aedes especially cinereus, however, they differ significantly in the 
development of both the male and female genitalia. Species of the subgenus 
Aedes differ from the adults of the subgenus Vervallina by the combination of 
the following: antepronotum and paratergite with narrow scales (only indicus 
of Verrallina bears scales on the paratergite); vertex of head with a broad 
median area covered with narrow curved scales; male with a greater number 
of setae in antennal whorls; abdominal terga of male with numerous long curved 
setae on lateral margins; and mesepimeron without fine hairs caudad or ven- 
trad of the scale patch. 

The short maxillary palpus of the male is similar to those of the following 
subgenera of Aedes: Aedes Meigen, Bothaella Reinert, Cancraedes Edwards, 
Christophersiomyia Barraud, Geoskusea Edwards, Huaedes Huang, Lepto- 
somatomyia Theobald, Nothoskusea Dumbleton, Pavaedes Edwards and Rhino- 
skusea Edwards. Both males and females of Vervallina can be separated from 
those of the other subgenera of Aedes by a combination of the above mentioned 
characters. 

Barraud (1928) first recognized the importance of the female genitalia of 
this taxon in separating the included species. The female genitalia of Verrallina 
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are very distinctive from all other subgenera of Aedes by the above features. 
Other characters that are unusual and can be used to separate species of 
Verrallina from many other Aedes are tergum IX wide, usually ribbon-like, 
usually without setae except gibbosus and yusafi (some species, such as clava- 
tus Barraud, quadrifolium Brug and vallistris Barraud occasionally with a single 
short seta on one side); tergum VIII usually very wide; cerci triangular in 

shape; insula small, unpigmented with 3-7 tuberculi, each usually with a minute 
spicule, or insula absent (Section B) and replaced by median apical portion of 
lower vaginal sclerite; and upper vaginal sclerite very large and in many species 
covering most of vaginal roof. Each currently recognized species of Vervallina 
except members of Section A, Series I, which have very uniform genitalia, 
possesses distinguishing features of the female genitalia which separates it 

from other species of the subgenus. However, it was found during this study 
that the shape of tergum IX was useful in separating a number of species in 
Series I. Noticeable similarities of the female genitalia were also observed 
between members of related species within species groups. 

The male genitalia of Vervallina are very distinct from the other subgenera 
of Aedes especially in the complex development of the phallosome which is 
divided into the following components: opisthophallus, phallus (with its tergal 
penis filament), prosophallus, paramere and parameral apodeme. Several of 
the structure are fused at the joints and have no definite sutures (Reinert 
1973b). The complex arrangement and partial fusion of the integral parts of 
the phallosome of Vervallina appear to be similar to forms found in the dixine 
genera Nothodixa Edwards and Pavadixa Tonnoir (these 2 genera discussed and 
described by Belkin 1968). Other structures and developments of the genitalia 
of this subgenus which distinguish many of the species from a number of sub- 
genera of Aedes follows: tergum IX without setae; proctiger with paraprocts 
highly modified into short or long free arms or broad contiguous plates, cercal 
setae absent; basal mesal lobe modified into a setose lobe which is strongly 
fused along sternal margin with tergomesal margin of the ventral surface of 
gonocoxite, many species (Section A, Series II and III and Section B) with stout 
spiniforms and/or projections; sternum IX heavily pigmented throughout, most 
species of Section B and several species of Series III of Section A with broad 
scales; gonostylus without a gonostylar claw; and gonocoxite with dorsoapical 
and/or ventroapical lobes or projections. The male genitalia of each species 
are very distinct; however, the genitalia of species in Series I of Section A 
appear to have undergone less differentiation and are more uniform than the 
other series and section. 

Pupae of Verrallina are very similar in chaetotaxy and most species are 
difficult to separate from each other. 

The placement and development of setae in the larvae of Verrallina are 
fairly uniform within species groups; however, most species possess distin- 
suishing features in this stage. A number of species have characters (as 
pointed out in the subgeneric and species descriptions) that easily separate 
them from other species within the subgenus. Larvae of Verrailina are simi- 
lar to those of Aedimorphus Theobald but can be separated from them by the 
positions of head setae 4-6-C and the position of the pecten as given by Reinert 
(1973a: 11). The subapical constriction of antennal seta 2-A is consistant for 
all members of the subgenus Vervallina; however, a number of species of sub- 
genera Aedimorphus, Edwardsaedes Belkin, Finlaya Theobald, Neomelanicon- 
ion Newstead and Ochlerotatus Lynch Arribalzaga also possess this feature. 
The occurrence of precratal setae of the ventral brush is also shared by the 
species in the other subgenera (i.e., Aedes, Aedimorphus, Edwardsaedes, 
Mucidus Theobald, Neomelaniconion and Ochlerotatus) which inhabit temporary 
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eround pools. 

DISTRIBUTION. The subgenus Veryvallina occupies a distribution primarily 
in the Oriental Zoogeographical Region but with a short extention north to Kyushu, 
Japan and east into the Carolines, New Guinea and South Pacific Islands and 
south into northeastern Australia. The ranges of the sections and series of the 
subgenus are outlined on the map in Figure 1. 

MEDICAL IMPORTANCE. Very little has been reported concerning the 
investigation of Verrallina species for pathogens even though a number of 
species have been recorded feeding on man and other animals. The inability to 
separate the adults of many species by habitus characters may partially account 
for the few published accounts of attempts to isolate pathogens from members 
of this subgenus. 

BIOLOGY. The immature stages, for species which have the biology known, 
prefer temporary, unmoving water in shaded pools located in forested areas. 
Some species, notably butlervi, prefer brackish water in coastal mangrove 
swamps. : 

Females of a number of species readily bite man and domestic animals 
usually during the daytime and in shaded forested areas. Some species are 
serious pests. Adults of many species have been collected in light traps. 

The bionomics of Vervallina species have been summarized by Steffan (1966), 
Delfinado (1967, 1968), Huang (1968) and Klein (1973). A large number of spe- 
cies, however, have the bionomics of the immatures and/or the adults unknown 
or only imperfectly known. 


KEYS TO SECTIONS AND SERIES OF VERRALLINA 
ADULTS! 
Mesepimeron with a few to numerous fine hairs caudad of scale patch; post- 
tarsi III with ungues simple2, eyes contiguous in fronte; Section A 
Mesepimeron without hairs caudad of scale patch; posttarsi III with ungues 
toothed: eyes separated im front. 07.02. ak eee oe eS Section B 


FEMALE GENITALIA 


1. Spermathecal eminence with a cephalad produced pouch; insula absent but 
replaced by ''U'' shaped median apical projection of lower vaginal 


selerite; without tuberculin 3476 SR ee ee es ee Section B 
Spermathecal eminence without a pouch; insula small, unpigmented and 
with @ few faberculi Gection- Aye. ow a eae eS ee ee 2 


2. Upper vaginal lip with median posterior area produced into a large vertical 
shield caudad of spermathecal eminence; spermathecal eminence deep, 


ladults are easily separated to section but show no consistant differences 
between series of Section A. 


2See footnote number 2 on page 13. 
3See footnote number 3 on page 13. 
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complex and always with numerous well developed spiny excrescences. 
Series III (indicus Series) 
Upper vaginal lip without a shield; spermathecal eminence shallow, simple, 
without spiny excrescences (except some members of Series II)... 3 


3. Lower vaginal sclerites moderately pigmented, with spicules. 
Series II (butleri Series) 
Lower vaginal sclerites very lightly pigmented, without spicules. 
Series I (carmenti Series) 


MALE GENITALIA 


1. Prosophallus long, phallus short and 0.5 or less length of prosophallus; 


yWarcnmere Very 1Ong ge SS, eR So Pes Section B 
Prosophallus and phallus approximately equal in length; paramere short 
CSeGt Gi Aa ie ee ae a ee ee ss ee 2 


2. Gonocoxite without dorsoapical or ventroapical lobes or projections, with 
one or more subapical spiniforms on sternomesal area. 
Series I (carmenti Series) 
Gonocoxite with dorsoapical and/or ventroapical or subapical lobes or pro- 
jections, subapical spiniforms absent-. .........2.26..06.224.- 3) 


3. Prosophallus with apical 0.4-0.5 produced into several lightly pigmented, 
leaf-like structures or a single short broad plate; gonostylus attached at 
ADEN.OF PONNCOKILO. Sucka Fo a Yad Sei a Series II (butleri Series) 

Prosophallus a moderately long to long, heavily pigmented, narrow arm; 
gonostylus attached subapically on gonocoxite. 
Series III (indicus Series) 


PUPA 


Respiratory trumpet with basal 0.4 somewhat expanded; ocular plate with well 
developed CUlicdlar facets i. ake a ee RS ea Section B 

Respiratory trumpet with basal 0.4 usually not expanded, uniform width 
throughout or with apical area expanded, ocular plate with or without a 
small area of poorly to moderately developed cuticular facets. . Section A 


FOURTH STAGE LARVA 


1. Antennal seta 1-A single or double? ; head seta 7-C double to 4 branched?. 
Section B 


Antennal seta 1-A triple to 9 branched; head seta 7-C with 5-15 branches 
(Section Adis snc ta Ge Ga EO ERS FG De OG 2 


lsee footnote number 3 on page 14. 
2See footnote number 1 on page 16. 
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2. Comb scales with uniformly developed denticles on lateral and apical 


SrO@Rs °F WAS IP Hey i peek FGSE ea Series I (carmenti Series) 
Comb scales with a stout median apical spinel and with small denticles 
on laterobasal areas. ... Series Il and III (butleri and indicus Series) 


DESCRIPTION OF SECTION A AND SERIES I, II AND II 


SECTION A: Adults. Posttarsi III with ungues simple2; eyes contiguous in 
fronts; vertex without erect or semi-erect scales, occiput with 
erect scales; mesepimeron with a few to numerous fine hairs 
caudad of scale patch; postpronotum with narrow curved scales 
on upper areat; antepronotum without scales except for a very 
few species. 

Female geniialia, Insula small, unpigmented, with 3-7 small 
tuberculi; sternum VIII with numerous thin setae on pair of 
median apical lobes; upper vaginal lip with or without median 
posterior area produced into a vertical shield caudad of sper- 
mathecal eminence; lower vaginal sclerite very lightly to heavily 
pigmented, shape and number of plates variable but always 
positioned on floor of vagina and not attached to lower vaginal 
lip, with or without spicules; spermathecal eminence shallow to 
deep, simple to complex, with or without spiny excrescences, 
without a pouch. 

Male genitalia. Phallosome with prosophallus and phallus 
approximately equal in length, paramere short, parameral 
apodeme short to moderately long. 

Pupa. Respiratory trumpet usually with basal area not expanded, 
but expanded apically or with uniform width throughout; ocular 
plate with or without area of poorly to moderately developed 
cuticular facets. 

Larva, Antennal seta 1-A triple to 9 (usually 4-6) branched; 
head seta 7-C with 5-15 (usually 7-14) branches; thoracic seta 
4-P triple to 6 (usually 4-6) branched. 


1see footnote number 2 on page 15. 


2Male of prioekanensis with a small tooth on one ungue. 
3ives of mccormicki separated in front. 


A few species of Series I did not have scales on the postpronotum but these 
may have been rubbed off in the specimens examined. 
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Series I. 


Series I. 


Female genitalia. Upper vaginal lip with median 
posterior area narrow and not produced into a shield; 
lower vaginal sclerite with a pair of very lightly pig- 
mented plates connected by a small apical band, with- 
out spicules, all species with uniform shape; spermathe- 
cal eminence shallow, simple, composed of a pair of 
comma-shaped plates, without spiny excrescences. 
Male genitalia. Gonocoxite without dorsoapical or 
ventroapical lobes or fleshy projections, with one or 
more subapical spiniforms on sternomesal area; 

basal mesal lobe consists of a small broad plate with 

a number of short to moderately long thin setae; 
prosophallus with apical 0. 5-0.6 produced into several 
lightly pigmented flattened contiguous leaf-like struc- 
tures; gonostylus attached to apex of gonocoxite (quad- 
rispinatus King and Hoogstraal and vavriabilis Huang 
attached slightly subapically). 

Pupa. Respiratory trumpet with a more or less uni- 
form width throughout (a few species with apical por- 
tion expanded); bases of setae 2-IV-VI (in most spe- 
cies) more cephalad than bases of setae 4-IV-VI; seta 
9-VIII usually triple to 6 branched. 

Larva, Comb scales with uniformly developed denti- 
cles on lateral and apical areas; seta 2-X usually single 
to triple! | usually with one branch longer than others¢. 


Female genitalia. Upper vaginal lip with median pos- 
terior area moderately broad and not developed into a 
vertical shield; lower vaginal sclerite with a pair of 
lightly to moderately pigmented plates, usually ovoid, 
with spicules; spermathecai eminence shallow, simple, 
with or without poorly developed small spiny excre- 
scences. 

Male genitalia, Gonocoxite occasionally without but 
usually with dorsoapical or ventroapical lobes or fleshy 
projections, without subapical spiniforms? on sterno- 
mesal area; basal mesal lobe consists of a small plate 
with several short to moderately long thin setae and 
one or more stout spiniforms or lobes; prosophallus 
with apical 0.4-0.5 produced into several lightly pig- 
mented flattened contiguous leaf-like structures or a 
single short broad plate; gonostylus attached to apex 

of gonocoxite. 


Seta 2-x triple to 4 branched in sentanius King and Hoogstraal, 6-7 branched 
in lineatus and 8 branched in variabilis. 


2Branches of seta 2-X approximately equal in length in foliformis King and 
Hoogstraal, lineatus and variabilis, 


3 Aedes butleriand incertus Edwards with spiniforms but also with apical 


projections. 
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Pupa. Respiratory trumpet as for Series I; bases of 
setae 2, 4-IV-VI as for Series I; seta 9- VIII usually 
Single-+. 

Larva, Comb scales with a stout median apical spine2 
and with smaller denticles on laterobasal areas; seta 
2-X with 4-11 (usually 6 or more) branches which are 
approximately equal in length. 


Series III. Female genitalia. Upper vaginal lip with median 
posterior area developed into a large vertical shield 
caudad of spermathecal eminence; lower vaginal 
sclerite heavily pigmented, shape and number of 
plates variable, usually with spicules; spermathecal 
eminence deep, complex, with numerous well developed 
Spiny excrescences. 

Male genitalia, Gonocoxite with one or more well 
developed dorsoapical and/or ventroapical lobes or 
fleshy projections, without subapical spiniforms on 
sternomesal area; basal mesal lobe consists of a 

large plate with several to numerous short to moder- 
ately long thin setae and with 2 or more stout spiniforms 
and/or one or more large lobes or projections; pro- 
sophallus consists of a moderately long to long narrow 
heavily pigmented arm; gonostylus attached subapically 
to gonocoxite. 

Pupa. Respiratory trumpet with apical portion expanded; 
bases of setae 2-IV-VI (in most species) more caudad 
than bases of setae 4-IV-VI; seta 9-VIII usually single 
or double. 

Larva. As for Series II. 


DESCRIPTION OF SECTION B 


SECTION B: Adults. Posttarsi III with ungues toothed; eyes separated in front; 
vertex with a few semi-erect scales, occiput with erect scales; . 
mesepimeron without hairs caudad or below scale patch; postpro- 
notum without scales; antepronotum with broad scales. 

Female genitalia. Insula absent but replaced by a ''U'' shaped 
median apical projection of lower vaginal sclerite, without tuber- 
culi; sternum VIII with numerous very stout setae on pair of 
median apical lobes; upper vaginal lip with median posterior area 
produced into a large horizontal shield extending over or around 
spermathecal eminence; lower vaginal sclerite heavily pigmented, 
formed into a pair of ribbon-like plates around floor of vagina, 
attached to lower vaginal lip throughout length, fused at apex and 
developed into a median, "'U'' shaped projection, plates without 


14 edes lugubris Barraud with seta 9-VIII triple to 6 branched. 
24 edes butleri with 1-2 slightly longer and stouter median apical denticles. 


16 
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azureosquamatus Bonne-Wepster** 14. 
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spicules; spermathecal eminence shallow, simple, without spiny 
excrescences, with a heavily pigmented cephalad spine-lined 
pouch. 

Male genitalia, Phallosome with prosophallus very long, phallus 
short and 0.5 or less length of prosophallus, paramere very long, — 
parameral apodeme very long. 

Pupa. Respiratory trumpet with basal 0.4 somewhat expanded; 
ocular plate with an area of well developed cuticular facets; bases 
of setae 2-IV-VI more cephalad than bases of setae 4-IV-VI. 
Larval, Antennal seta 1-A single or double; head seta 7-C 
double to 4 branched; thoracic seta 4-P single to triple. 


LIST OF SPECIES IN SECTIONS AND SERIES 
SECTION A 


SERIES I (carmenti Series) 


obsoletus Huang*** 


bifoliatus King and Hoogstraal** 
carmenti Edwards** 

cuccioi Belkin** 

embiensis Huang** 

foliformis King and Hoogstraal** 
funereus (Theobald)* 

killertonis Huang*** 

leilae King and Hoogstraal** 
lineatus (Taylor)* 

mccormicki Belkin** 

milnensis King and Hoogstraal** 
multifolium King and Hoogstraal** 


15. 
16. 
ee 
18. 


parasimilis King and Hoogstraal** 

pipkini Bohart** 

quadrifolium Brug* 

quadrispinatus King and 
Hoogstraal** 

reesi King and Hoogstraal** 

sentanius King and Hoogstraal** 

similis (Theobald)* 

simplus King and Hoogstraal** 

trispinatus King and Hoogstraal** 

vanapus Huang*** 

variabilis Huang*** 


1A4edes consonensis Reinert is somewhat aberrant for Section B in that one 
larva has seta 1-A triple on one side, 7-C with 7 branches on one side and 
4-P with 4 branches on one side. 


* 


EK 
2K 


= Specimens of this species examined. 


= Holotype or lectotype examined. 


wes Paratypé examined. 


(?) = Assignment to series uncertain. 


orm & be 


our Whe 


Reinert: New Interpretation of Vervallina 17 


SERIES II (utlevi Series) 


butleri Theobald** 6. lugubris Barraud* 

cunninghami Taylor (?) 7. panayensis Ludlow** 

dux Dyar and Shannon** 8. prioekanensis Brug** 

incertus Edwards** 9. pseudodiurnus (Theobald)* 

iviomotensis Tanaka and 10. varus Delfinado** 
Mizusawa*** 


SERIES III (indicus Series) 


adustus Laffoon** 25. neomacrodixoa King and 
agrestis Barraud** Hoogstraal** 
andamanensis Edwards** 26. nigrotarsis (Ludlow) ** 
atriisimilis Tanaka and 27. notabilis Delfinado** 
Mizusawa *** 28. nubicolus Laffoon** 
atrius Barraud* 29. petroelephantus Wijesundara** 
campylostylus Laffoon** 30. philippinensis Delfinado* 
cautus Barraud** ; 31. phnomus Klein** 
clavatus Barraud* 32. protuberans Delfinado** 
comatus Barraud** 33. pseudomediofasciatus 
comosus Reinert** (Theobald)* 
cretatus Delfinado** | 34. pseudovarietas Reinert** 
cyrtolabis Edwards* 35. vami Barraud** 
gibbosus Delfinado** 36. sabahensis Reinert** 
harrisonicus Reinert** 37. seculatus Menon** 
hispidus Delfinado** 38. singularis (Leicester) ** 
indicus (Theobald)** 39. sohni Reinert** 
johnsoni Laffoon** 40. spermathecus Wijesundara 
johorensis Reinert** 41. torosus Delfinado** 
kRompongus Klein** 42. uncus (Theobald)* 
lankaensis Stone and Knight** 43. vallistris Barraud* 
latipennis Delfinado** 44, varietas (Leicester)** 
leicesteri Edwards ** 45. virilis (Leicester)** 
macrodixoa Dyar and Shannon** 46. yerburyi Edwards* 


margarsen Dyar and Shannon** 


SECTION B 
abditus Barraud** 7. pahangi Delfinado** 
consonensis Reinert** 8. vamalingami Reinert** 
fragilis (Leicester)** 9. vrobertsi Laffoon*** 
hamistylus Laffoon** 10. stungus Klein** 
indecorabilis (Leicester) ** 11. wuniformis (Theobald)* 


nobukonis Yamada* 12. yusafi Barraud** 
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SPECIES TREATMENT 


AEDES (VERRALLINA) ABDITUS BARRAUD 
(Figs. 2, 22) 


The following information on the holotype female supplements the descrip- 
tions of Barraud (1931: 615, 1934: 282). 

FEMALE. Head, Antenna 1.42 length of proboscis, pedicel brown with a 
few small brown scales and short fine brown hairs mesally; maxillary palpus 
0.2 length of proboscus; proboscus 0.84 length of femur I; eyes separated in 
front. Thorax, Scutum nearly completely denuded of scales but a few narrow 
curved reddish-black scales remain, Similar scales on each lobe of scutellum; 
antepronotum with scales rubbed off but scars present; postpronotum without 
scales, 3-4 dark posterior setae; postspiracular area without scales, 3-4 
dark setae; subspiracular area, paratergite, mesomeron and metameron 
bare; prealar knob without scales, 4-6 dark setae; mesepimeron with a large 
patch of broad white scales near center, 5-6 dark setae dorsad of scale patch. 
Legs. Posttarsi I-III each with 2 ungues, equal and each with a tooth. Abdo- 
men. Terga I-V each dark brown scaled and with a narrow lateral stripe of 
creamy-white scales; sterna II-V each creamy-white scaled; remainder of ab- 
domen removed with genitalia. Genitalia. As in Figure 2. 

DISCUSSION. The adult habitus of abditus is similar to that of indecorvabilis 
but differs as follows: abditus with a lateral narrow stripe of creamy-white 
scales on abdominal terga and sterna with creamy-white scales, while indecor- 
abilis possesses a lateral broad stripe of whitish scales on abdominal terga 
and sterna with creamy-brown scales. 

Female genitalia of abditus are illustrated in order to show all structures 
including the lower vaginal lip and sclerites, terga VIII and IX, sternum VIII 
and seminal capsules. Distinctive parts of the genitalia of this species are 
compared to the other members of Section B in Figures 21 and 22. 


AEDES (VERRALLINA) ADUSTUS LAFFOON 
(Figs. 25, 36, 48, 58, 60) 


FEMALE. No differences could be found between the adults and the geni- 
talia of adustus and andamanensis. 

PUPA (Fig. 36). Chaetotaxy as figured and recorded in Table 2. Ocular 
plate with moderately developed cuticular facets. Respiratory trumpet. 
Moderately pigmented; hair-like spicules on distal 0.38-0.51 of inner surface; 
index 3.47-4.22, average 3.85. Abdomen. Setae 6, 9-VII weakly developed; 
4-VIII single to 4 branched, usually double; 9-VIII single. Paddle. Ovoid; 
small serrations on distal portion of basal 0.61-0.63 of outer margin; tiny 
spicules on apical 0.37-0.39 of outer and apical 0.12-0.21 of inner margins; 
midrib nearly reaches apex; seta 1-P single; index 1.32-1.61, average 1.51. 

LARVA (Fig. 48). Chaetotaxy as figured and recorded in Table 15. 

Head, Seta 4-C with 5-8 branches; 5-C with 6-10 branches; 6-C with 4-7 
branches; 7-C with 10-14 branches; 12-C with 4-9 branches; dorsomentum with 
33-35 teeth. Antenna. Moderately long, moderately pigmented, with several 
scattered small spicules, more numerous on basal area; seta 1-A with 4-6 
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branches, moderately long, branches thickened; 2-A long, with a subapical 
constriction; 3-A short, 0.29-0.39 length of 2-A; 4-A moderately long, 0. 50- 
0.69 length of 2-A; 6-A short, 0.26-0.37 length of 2-A. Thovax,. Seta1-P 
long and single. Abdomen. Seta 1-VIII with 4-6 branches; 3-VIII with 5-11 
branches; 5-VIII with 5-8 branches; 2-X with 6-12 branches, all approximately 
equal in length; ventral brush with 9-11 setae on grid and 2-3 precratal shorter 
ones, all multiple branched, usually with 10 setae on grid and 2 precratal ones; 
saddle moderately pigmented, incompletely rings segment X, acus absent; 4 
moderately long to long anal papillae; comb with 7-15 (usually 10) scales 
arranged in a single curved irregular row, each scale with a stout median 
apical spine and small denticles on laterobasal areas. Siphon. Moderately 
pigmented; acus well developed; index 2.'73-3.50, average 3.11; pecten on 
basal 0. 56-0. 59 of siphon, composed of 14-18 (usually 15) teeth, apical 2-4 
teeth longer and wider spaced than remainder of teeth, each tooth long, slender 
and with 1-2 small stout ventral denticles near base; seta 1-S short, triple to 

) branched, base attached on basal 0. 66-0. 76 of siphon distad of last pecten 
tooth. 

DISCUSSION. Aedes adustus, previously reduced to a synonym of anda- 
manensis by Delfinado (1967: 9), is here resurrected from synonymy on 
characters of the male genitalia. This species belongs to a species complex 
(i.e. adustus, andamanensis, johnsoni, margarsen and sohnt) in which the 
members have previously been difficult to separate from each other. The 
types of these 5 species have been examined. Aedes adustus is separated 
from the other members of the complex by the presence of a short spine-like 
apical sternomesal projection on the basal mesal lobe (Fig. 25). The develop- 
ment of the basal mesal lobe of adustus is intermediate between andamanensis 
and sont, both of which lack an apical sternomesal projection, and johnsoni 
and margarsen, both of which have a long, slightly curved, knife-like, apical 
sternomesal projection. Aedes adustus occupies much of the same geographi- 
cal range as andamanensis, however, all specimens of this group examined 
from Sabah were adustus (except for the holotype male of sohni). Since females 
of the above 2 species can not be separated with certainty they are recorded as 
andamanensis Group. 

Adults of this complex (andamanensis Group) are easily distinguished by 
the presence of fine hairs on the metameron from the other species in the 
subgenus except gibbosus which also has hairs and a few scales on this struc- 
ture. Aedes gibbosus, however, is easily separated from this group by fea- 
tures of the male genitalia, absence of scales on the antepronotum and post- 
spiracular area and the absence of setae on the prosternum while members of 
the andamanensis Group have scales on the antepronotum and postspiracular 
area and setae on the upper mesal area of the prosternum (setae absent in 
johnsont). 

Illustrations are given of tarsomeres 5 and posttarsi of the male (Fig. 58) 
and the female (Fig. 60). 

The pupa and larva of adustus are described for the first time and are 
similar to those of andamanensis. 

DISTRIBUTION. 168 specimens examined: 559, 540°, 33 L,21 with 
associated skins (16 p, 51). 

CAMBODIA. Kompong Sela, Stung Chral; 2. 

MALAYSIA. Kedah, Kg. Peng Besar, Kuala Nerang; 1, Kelantan, Ke. 
Siupol, Mochang; 3. Malacca, Taugea Batu; 50°. Negri Sembilan, Kg. Kuala 
Johol, Kg. Tengah, Tampin; 3°. Perlis, Ke. Gunong; 1% pl, 20°. Sabah, Apin, 
Beaufort, Jesselton, Keningau, Kota Belud, Bandau, Kudat, Labuk and Sugut, 
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Papar, Pulau Labuan, Rangan, Sandakan, Mount Pyramid, Mount Tiger, Kg. 
Gading, Tawan, Tenam; 12 pl, 22 p, 462, 20% pl, 10 p, 120°, 33 L. 

PHILIPPINES. Balabac Island, Cape Melville; 62 and 5c (paratypes), 1° 
(holotype) and 10° with asymmetrical genitalia (see Laffoon 1946: 234, 236). 

THAILAND. Chiang Mai, Ban Rong Rua Taeng; 1“ p. Khon Kaen, Tham 
Pho Ti Yan; 1%. Krabi, Ban Phru Toei; 6% p. Phangnga, Pak Chaung; 10 p. 
Prachin Buri, Ban Bu Phram, Ban Tub Lan; 1“ pl, 4& p. Songkhla, Amphoe 
Haad Yai, Ton Nga Chang Waterfalls; 1° p. 

BIOLOGY. In Malaysia immatures were collected from a small wheel rut 
and from a marshy depression with buffalo footprints; from colored, fresh, 
unmoving, temporary water in partially shaded areas located in nipa palm and 
rubber plantations; and at elevations from sea level to 213 m (most often at 
sea level). Adults were taken biting humans (on legs) between 1900-2000 hours 
(1 April 1967) and resting in nipa palms between 1000-1100 hours (27 March 
1967). 

In Thailand immatures were collected from small ground pools, a small 
ditch and elephant footprints; from clear or turbid, fresh, unmoving, tempor- 
ary water in partially to heavily shaded areas located in secondary scrub, in 
hilly and valley terrain; and at elevations from 80-330 m. 


AEDES (VERRALLINA) AGRESTIS BARRAUD 
(Fig. 3) 


DISCUSSION. Only the female genitalia, which were mounted in Canada 
balsam on a microscope slide, remains of the holotype in the BMNH (Peter 
Mattingly, 21 May 1973, personnal communication). Therefore, since 
additional specimens have not been collected, no additional information on 
the adult habitus can be added to the original description of Barraud (1931). 
The female genitalia have been examined and are illustrated (Fig. 3) showing 
for the first time the development of the lower vaginal lip and lower vaginal 
sclerite. The latter consists of a large, heavily pigmented plate with a deep 
median apical indentation. The development of the spermathecal eminence is 
unique for this species. 


AEDES (VERRALLINA) ANDAMANENSIS EDWARDS 
(Figs. 23, 25, 56, 58, 60) 


DISCUSSION. Aedes andamanensis belongs to a group of closely related 
species (i.e. adustus, johnsoni, margarsen and sohni) but can be separated 
from the other members of the complex by characters of the male genitalia 
(Figs. 25 and 56) and from all except adustus by its geographical distribution 
(see discussion under adustus). 

Illustrations are given of the tarsomeres 5 and posttarsi of the male 
(Fig. 58) and the female (Fig. 60). 

The male genitalia illustration of andamanensis by Delfinado (1967, Fig. 2) 
is adustus, 

Additional distribution and biology information is given below. 

DISTRIBUTION. 63 specimens examined: 40c, 16 with associated skins 
(9p, 71). 

INDIA. Andaman Islands; 10 (holotype). 

INDONESIA. Java, Padaberang; 10%. Sumatra, Atchin, Kotta Tjane; 1°. 
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MALAYSIA. Kedah, Kg. Peng Besar, Kuala Nerang; 1% p, 10%. Kelantan, 
Kg. Siupol, Mochang, Pasir Puteh, Selising; 2°. Malacca, Malacca, Taugga 
Batu; 1° pl, 50%. Negri Sembilan, Kg. Kuala Johol, Kg. Marjid Tengah, 
Tampin; 2°. Pahang, Bt. Betong, Kuala Lipis, Merapah, Gna Mueang; 1° p, 
1c’. Perlis, Bukit Pintang Forest Reserve, Kg. Gunong; 1° p, 3°, 

THAILAND. Chiang Mai, Amphoe Maerim, Ban Rong Rua Taeng; 2° p. 
Kanchanaburi, Ban Sai Yok; 1% p. Khon Kaen, Pha Dong Larn, Tham Pho 
Ti Yan; 50°. Kvabi, Ban Phru Toei; 5° pl. Nakhon Ratchasima, Ban Wang 
Mut; 1 p. Phangnga, Pak Chaung; 2°. Pvrachin Buri, Ban Bu Phram; 1° pl, 
20" p, 

BIOLOGY. The preferred habitat of immatures appears to be small, fresh 
water, flood and ground pools in partial to heavily shaded areas. In Thailand 
immatures were collected from small and large flood pools, a small ditch, 
small animal footprints, elephant footprints, large wheel ruts, flood pools in 
dry stream beds; from clear or turbid, fresh, unmoving, temporary water in 
partially to heavily shaded areas (once from an unshaded area); in secondary 
scrub forests and once each from the following: secondary rain forest, rubber 
plantation, and a fruit, banana and pineapple farm; and at elevations from 80- 
350 m (most often at 100-350 m). 

In Malaysia immatures were collected from small and large ground and 
flood pools, small pools ina dry stream, small buffalo footprints, anda 
small wheel rut; from clear or colored, fresh, unmoving, temporary water 
in partially to heavily shaded areas (3 times from unshaded areas) located 
in secondary rain forests; and at elevations from sea level to 61 m. 


AEDES (VERRALLINA) ANDAMANENSIS GROUP 


DISCUSSION. The females of andamanensis and adustus can not be separ- 
ated by either habitus or genitalia features. These 2 species also occupy much 
the same geographical areas. Aedes andamanensis has not been collected 
from Sabah, Malaysia, therefore all females of this group from this area are 
considered to be adustus. The female of sohni, which has been collected from 
Sabah and southern Thailand, is not known so that the exact status of the fe- 
males from Sabah are also in doubt. The females of the andamanensis Group 
from Cambodia, Thailand and West Malaysia are listed below. Many addition- 
al specimens of progeny reared adults with associated immature skins from a 
number of different localities within the range of these 2 species will be re- 
quired in order to understand this species complex. 

DISTRIBUTION. 181 specimens examined: 872, 15 L, 47 with associated 
skins (15 p, 32 1). 

CAMBODIA. Kompong Sela, Stung Chral; 29. 

MALAYSIA. Kedah, Kg. Peng Besar, Kuala Nerang; 19°. Kelantan, Pasir 
Puteh, Selising; 12 pl, 22, 7 L. Malacca, Malacca, Taugga Batu; 6¢ pl, 89, 
6L. Negri Sembilan, Kg. Kuala Johol, Kg. Marjid Tengah, Tampin; 6%, 2 L. 
Pahang, Merapoh; 2°. Pevak, Chior Forest Reserve; 12. Perlis, Kg. Gunong, 
Kg. Prok Buah; 4@ pl, 1° p, 1°. 

THAILAND. Khon Kaen, Pha Dong Larn, Tham Pho Ti Yan; 32. Krabi, 
Ban Phru Toei; 72 pl. Nakhon Ratchasima, Ban Wang Nam Khea; 6 pl, 12. 
Nakhon Si Thammarat, Amphoe Chawang, Banna Nabon, Ban Tan; 3°. Nan, 
Ban Ta Loc, Pha Dang Khawi; 2? pl, 19. Phangnga, Pathum; 12 p, 5°. Pra- 
chin Buri, Ban Bu Phram, Ban Tub Lam; 62 pl, 92 p, 1°. Songkhla, Amphoe 
Haad Yai, Ton Nga Chang Waterfalls; 42 p, 22. Trang, Trang; 19. 
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BIOLOGY. In Thailand females were collected biting cattle and horses. 


AEDES (VERRALLINA) ATRIUS BARRAUD 
(Pig. 23, 60) 


DISCUSSION. Tarsomeres 5 and posttarsi of the female (Fig. 60) and ter- 
sum IX of the female genitalia (Fig. 23) are illustrated for the first time. 

Many of the following specimens represent new distribution records in 
Thailand. Additional information on the biology of this species is also given. 

DISTRIBUTION. 73 specimens examined: 239, 17%, 11, 4L, 19 with 
associated skins (10 p, 91). 

THAILAND. Chiang Mai, Chiang Mai, Doi Sutep; 22. Chon Buri, Amphoe 
Bang Lamung, Khao Mai Keo, Khao Wai; 12. Lampang, Ban Pak Hoi, Ban 
Pha Mon, Ban Rai Na Dieo; 12 p, 42, 1% pl, 30°. Nakhon Nayok, Amphoe 
Muang, Khao Tha Kor, Pha Kluay Mai Waterfalls; 32 p, 5°, 1% pl, 1¢% p, 3c, 
2L. Nakhon Ratchasima, Amphoe Pak Chong, Dong Chao Thong, Kong Koa 
Waterfalls, Lam Nam Tha Klong; 22, 1%, 11, 2 L. Nan, Ban Pha Mon; 1c. 
Phuket, Khao Prathiu; 1¢ pl, 12, 3& pl. Tak, Khao Salak Phra; 12 pl, 12 p, 
19). 26 pl... 

BIOLOGY. In Thailand immatures were collected from small and large 
flood pools in dry stream beds and small rain water puddles containing clear 
or turbid, fresh, unmoving, temporary water with dead leaves, in partially 
to heavily shaded areas located in primary and secondary rain forests and a 
secondary deciduous forest and at elevations from 85-823 m (most often at 
120-250 m), Adults were collected biting man in a forest between 1515 and 
1545 hours. 


AEDES (VERRALLINA) BUTLERI THEOBALD 
(Figs. 4, 26, 37, 49, 56, 58, 60, 63) 


Aedes (Aedes) seculatus Menon 1950, 2 only synonym carteri Wijesundara 1951, 
Ceylon J. Sci. 24: 176 (2*) (see discussion section of seculatus). NEW 
SYNONYM. , 


Aedes butleri is the type species for the subgenus Vervallina and the 
representative species for Series II, Section A, and is therefore completely 
redescribed below. : 


FEMALE (Fig. 63). Head, Antenna dark brown, 1.01-1.11 length of 
proboscis, pedicel dark brown with a few small dark scales and short fine 
hairs mesally, flagellomere 1 with basal 0.25 pale and with several small 
dark scales near middle, flagellar whorls with 6 dark setae; clypeus dark 
brown, bare; maxillary palpus blackish-brown scaled, 4 segmented, 0.17- 
0.21 length of proboscis; proboscis blackish-brown scaled, 1.17-1.24 length 
of femur I; eyes contiguous; ocular setae blackish-brown and well developed; 
scales on head all broad and decumbent except upper interocular space which 
has 6-8 narrow curved white scales (some specimens with these scales pale 
brown) and occiput with a patch of short erect forked scales, mesal ones 
dark and lateral ones paler; vertex blackish-brown scaled with a double row 
of broad white scales on midline extending anteriorly nearly to ocular line 
(some specimens with only a few white scales); lateral surface blackish- 
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brown scaled with a narrow stripe of white scales extending from area in front 
of antepronotum to ocular line. Thovax. Scutal integument dark brown; scu- 
tum covered with narrow curved reddish-black scales except for a small patch 
of narrow curved white scales on median anterior promontory area; prescutel- 
lar space bare; scutellum with a patch of narrow curved reddish-black scales 
on each lobe; dark reddish-black setae on the following areas: 2-4 median 
anterior promontory, numerous acrostichal (anterior and posterior), numerous 
dorsocentral (anterior and posterior), scutal fossal (4-6 anterior, 4-5 lateral 
and 2 posterior), numerous supra-alar, 5-6 posterior medial scutal, 1 postalar 
callar and scutellar (5-6 long and 3-4 short ones on lateral lobe, 5-7 long and 
4-5 short ones on median lobe); pleural integument dark brown; antepronota 
widely separated, scales absent, 11-17 long and short dark setae; postpronotum 
with narrow curved reddish-black scales on upper area, 5-8 posterior dark 
setae; propleuron with a patch of broad white scales, 9-12 dark setae; pro- 
sternum, subspiracular area, paratergite, mesomeron and metameron bare; 
postspiracular area without scales, 3-8 dark setae; mesepisternum with an 
upper and a lower patch of broad white scales, several cephalic scales of 
upper patch show a brownish tinge, 4-5 upper and 14-16 posterior dark setae, 
a few (3-6) short fine pale hairs forming a small patch cephalad of upper 

scale patch near subspiracular area; prealar knob without scales, 9-12 dark 
setae; mesepimeron with a patch of broad white scales near center, 13-19 
setae (several hair-like) dorsad of scale patch, several fine golden hairs on 
areas caudad and below scale patch but not extending over lower area. Legs, 
Coxae I-III each with several dark setae, I with broad brown scales and a 
small dorsal patch of white ones on anterior surface, II and III each witha 
patch of broad white scales on outer area of anterior surface; trochanters I-III 
each with broad pale brown scales; femora I and II each with anterior surface 
dark brown scaled, I with a broad posterodorsal longitudinal stripe of pale 
brownish scales, II with a broad posteroventral longitudinal stripe of pale 
brownish scales, remainder of posterior surfaces of I and II dark brown 
scaled, III dark brown scaled with an anteroventral broad longitudinal stripe 
of creamy colored scales from base to near apex, posterior surface with a 
ventral broad longitudinal pale brownish stripe; tibiae I-III and tarsi I-III 
blackish-brown scaled; posttarsi I-III (Fig. 60) each with 2 ungues, I and II 
with ungues equal, each with a tooth, III with ungues equal, both simple. 
Wing. Dorsal and ventral veins with blackish-brown scales; alula with 
several moderately broad dark brown scales on margin; upper calypter with 
several pale brown setae on margin; 1 remigial seta. Halter. Pedicel pale; 
capitellum dark brown scaled. Abdomen. Terga blackish-brown scaled, 
laterotergite of I with a rectangular patch of white scales, II-VII each with a 
lateral white scaled spot, extreme lateral portion of spot basal; sterna brown 
scaled each with a laterobasal white scaled spot, V-VI also each with a few 
pale scales on mesal areas; terga and sterna with numerous golden setae, 
mostly along posterior margins. Genitalia (Fig. 4). Tergum VIII moderately 
pigmented, wide, base and apex both nearly straight, lateral margins slightly 
concave, several moderately long stout setae apically and a few short ones 
scattered over apical 0.40-0.57, basolateral seta present, covered with 
minute spicules, numerous broad scales covering apical 0. 70-0.72, basal 

0. 10-0. 35 retracted into segment VII, VIII-Te index 0.59-0.65, VIII-Te/IX- 
Te index 3.14-3.75; sternum VIII moderately pigmented, wide, base concave, 
apex with a moderately deep median indentation with a small lobe on each side 
of midline, numerous short and moderately long setae scattered over apical 
0.80-0.87, setae somewhat stouter at apex and on median lobes, also more 
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numerous on the latter, covered with minute spicules, numerous broad scales 
covering apical 0. 83-0.87 except for a small median apical area, apical inter- 
segmental fold unpigmented, VIII-S index 0. 65-0. 68; tergum IX moderately 
pigmented, wide, short and band-like, base with a short broad median indenta- 
tion, apex slightly concave, setae absent, covered with minute spicules, IX-Te 
index 0.32-0. 38; insula unpigmented, short, covered with minute spicules, 

4-5 small tuberculi, each with a minute spicule; lower vaginal lip moderately 
pigmented, narrow, covered with minute spicules, with a small caudally pro- 
jected heavily pigmented median apodeme, lower vaginal sclerites composed . 
of a basal pair of oblong moderately pigmented structures covered with small 
spicules on dorsal surface and situated on an elevated portion of the membrane 
extending over area between the vaginal lip, and a small subapical heavily pig- 
mented transverse bar; upper vaginal lip moderately to heavily pigmented, 
narrow to moderately broad, posterolateral area produced into a small lobe, 
posterior and posterolateral lobe covered with minute spicules, upper vaginal 
sclerite very large, well developed, base attached to basal half of lateral area 
of upper vaginal lip and with a heavily pigmented apodeme on posterobasal area, 
sclerite bifurcate with anterior branch wide, moderately pigmented and attached 
to cephalic portion of spermathecal eminence, posterior branch wide, heavily 
pigmented with a caudally produced, heavily pigmented, mesally curved arm 
connected with its mate by a small membranous strip which forms a crown 
around the spermathecal eminence; spermathecal eminence heavily pigmented, 
shallow in depth, composed of a pair of comma shaped lateral structures con- 
nected caudally and produced into a fleshy very lightly pigmented cephalic pro- 
jection, moderately long spiny excrescences on lateral and cephalic areas; 
postgenital lobe short, wide, apex broad with a small median indentation, 14- 
19 setae on each side of midline, completely covered with small spicules, dor- 
sal PGL index 0.87-1.00, ventral PGL index 1.11-1.21; peri-anal membrane 
with small spicules; cercus triangular in shape, moderately long and broad at 
base, apex acute, completely covered with small spicules, dorsal surface with 
a number of long and moderately long setae and a few short ones on apical 0. 91- 
0.94, ventral surface with a few short setae along outer area, a number (12 or 
more) of broad scales on dorsal surface, cercus index 2.38-2.72, cercus/ 
dorsal PGL index 3. 03-3.43; 3 seminal capsules, 1 large, 1 medium and 1 
small in size, heavily pigmented, spherical, each with a short pigmented neck, 
several small seminal capsule pores near orifice, base of accessory gland 
duct moderately pigmented. 

MALE. Similar to female in general habitus but with the following differ- 
ences. Head, Antenna plumose, 0.97-1.09 length of proboscis; maxillary 
palpus 0.11-0.14 length of proboscis; proboscis 1.09-1.11 length of femur I; 
vertex with only 2-3 broad white scales on midline. Thorax. Scutellar setae 
(3-4 long and 3-4 short ones on lateral lobe, 4 long and 4-5 short ones on 
median lobe); 9-11 antepronotal setae; 4 postpronotal setae; 4-6 propleural 
setae; 2-3 postspiracular setae; 5-7 prealar knob setae; mesepimeron with 6-8 
setae dorsad of scale patch. Legs. Posttarsi I-III (Fig. 58) each with 2 ungues, 
I with ungues unequal, each with a tooth, II with ungues unequal, larger ungue 
simple and smaller ungue with a tooth, III with ungues equal, both simple. 
Abdomen. Tergum VIII (Fig. 56) wide, caudal lateral area produced into a lobe 
bearing a patch of very long stout curved setae and median caudal area bearing 
a patch of moderately long to long stout setae. Genitalia (Fig. 26). Tergum IX 
moderately to heavily pigmented, band-like with median caudal margin slightly 
concave and strongly fused to tergum X, setae absent, narrowly connected 
laterally to sternum IX; gonocoxite short, broad, with ventral surface strongly 
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produced sternally, heavily pigmented, mesal surface membranous with minute 
spicules, dorsal surface with a few very long stout setae on lateral portion of 
apical area, ventral surface with apex slightly produced caudally and bears 2 
long broad heavily pigmented longitudinally striated setae with bases nearly 
contiguous and apices bluntly pointed and one longer narrower stout lanceolate 
seta slightly ventrad of other 2, mesal subapical area with a small moderately 
to heavily pigmented bulla which bears a moderately long sternal arm, a short 
proximal conical tergal projection and a small distal lump, one moderately 
long seta between bulla and 2 broad apical striated setae, remainder of ventral 
surface with numerous short thin setae and a few broad scales, lateral surface 
with several long stout setae on apical area and a few broad scales on basal 
area; gonostylus moderately pigmented, long (approximately 1.1 length of 
gonocoxite), basal area formed into a large lobe with minute spicules and 8-10 
short,moderately long and long stout setae, apical portion bifid, produced into 
a ventral shorter striated blade-like structure with a few minute spicules, and 
a dorsal narrow arm which is thicker distally and terminates in a short pointed 
hook, distal area bears 3-9 short thin setae and basal area of arm bears 3 
moderately long stout setae, attached to apex of gonocoxite; basal mesal lobe 
lightly to moderately pigmented, consists of a small basal lobe bearing 8-13 
short thin setae, each of which arise from a tubercule, and a small caudal 
lightly pigmented indistinct area on mesal membrane of gonocoxite bearing 

1-3 very short setae, lobe connected mesally with its mate by a narrow moder- 
ately pigmented band covered with minute spicules and located ventrad of 
prosophallus and phallus; proctiger continuous tergally, moderately pigmented, 
paraproct not separated but restricted to a very heavily pigmented band along 
the sternal margin of proctiger, apex with 3-6 small heavily pigmented teeth 
and base with a small short sternal projection which articulates at a point on 
the dorsomesal surface of the parameral apodeme near base of opisthophallus, 
cercal setae absent; tergum X moderately to heavily pigmented, strongly fused 
to caudal margin of tergum IX and base of proctiger, margins indistinct but 
fusion lines somewhat wrinkled; phallosome complex, opisthophallus--consists 
of a moderately pigmented tergal transverse bridge between the parameral 
apodemes, lateral surface curved ventrally, caudal margin with outer area 
produced into a cup-like lobe, base attached to a dorsomesal extension of the 
caudal portion of parameral apodeme, located dorsad of phallus and prosophallus 
and ventrad of proctiger, phallus--consists of a pair of moderately long heavily 
pigmented arms which are joined near their center by a narrow sternal bridge, 
apices of arms contiguous giving an A-shaped appearance, base of arm attached 
to inner tip of paramere, tergal area of arm basad of sternal bridge strongly 
fused to inner sternobasal portion of prosophallus, apex of phallus with a 
loosely attached tergal penis filament which consists of a small moderately 
pigmented U-shaped structure and is produced cephalad, prosophallus--con- 
sists of a bulbous base which is fused to tergobasal area of phallus and tergo- 
mesal portion of paramere, apical 0.4-0.5 produced into several lightly pig- 
mented flattened contiguous leaf-like structures with apices fused into a single 
flattened plate which is positioned between laterosternal surface of opistho- 
phallus and lateral margin of phallus, prosophallic arm approximately equal in 
length to phallic arm, paramere--heavily pigmented, moderately long, approxi- 
mately 0.67 length of phallic arm, articulates at a point near middle of outer 
margin with caudal area of parameral apodeme, parameral apodeme--moder- 
ately to heavily pigmented, moderately long, outer surface broadly attached to 
tergobasal apodeme of gonocoxite; sternum IX heavily pigmented throughout, 
large, broad with apicolateral areas rounded, 6-11 short and moderately long 
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setae in a small patch near middle of caudal margin. 

PUPA (Fig. 37). Chaetotaxy as figured and recorded in Table3. Ocular 
plate without or with a small area of very poorly developed cuticular facets. 
Metanotal plate and areas of cephalothorax and first 3-4 abdominal segments 
heavily pigmented. Respiratory trumpet. Heavily pigmented; hair-like spicules 
on distal 0. 75-0. 82 of inner surface; index 4.13-5.60, average 4.83. Abdomen. 
Setae 6, 9-VII weakly developed; 4-VIII triple to 5 branched; 9-VIII single. 
Paddle. Ovoid; minute serrations on distal portion of basal 0.62 of outer mar- 
gin; minute spicules on apical 0.38 of outer and apical 0.3 of inner margins; 
midrib does not reach apex; seta 1-P moderately long, single; index 1.17-1. 58, 
average 1.33. 

LARVA (Fig. 49). Chaetotaxy as figured and recorded in Table 16. Head, 
Seta 4-C triple to 6 branched; 5-C double to 4 branched; 6-C triple to 4 
branched; 7-C with 5-7 branches; 12-C with 4-5 branches; dorsomentum with 
21-26 teeth. Antenna, Moderately long, lightly pigmented, with several small 
scattered spicules; seta 1-A with 6-9 branches, moderately long; 2-A long, 
with a subapical constriction; 3-A short, 0.22-0.27 length of 2-A; 4-A moder- 
ately long, 0.40-0.56 length of 2-A; 6-A short, 0.22-0.29 length of 2-A. 
Abdomen. Seta 1-VIII triple to 5 branched; 3-VIII with 5-11 branches; 5-VIII 
with 9-15 branches; 2-X with 6-8 branches all approximately equal in length; 
ventral brush with 10-11 setae on grid and 2 precratal shorter ones, all 
multiple branched; saddle moderately pigmented, incompletely rings segment 
X, acus absent; 4 short anal papillae; comb with 9-14 (usually 12) scales 
arranged in a single curved irregular row, each scale with 1-2 slightly stouter 
and longer median apical spines and smaller denticles on laterobasalareas. 
Siphon. Moderately pigmented; acus well developed; index 2.32-2.82, average 
2.53; pecten on basal 0. 52-0. 56 of siphon, composed of 9-12 (usually 10) teeth, 
apical 2-3 teeth longer and wider spaced than remainder of teeth, each tooth 
long, slender and with 1-2 small stout ventral denticles near base; seta 1-S 
short, 4-7 branched, base attached on basal 0. 64-0. 71 of siphon distad of last 
pecten tooth. 

DISCUSSION. Aedes butleri belongs to a species group with dux, iriomo- 
tensis and lugubris. These species are easily separated by features of the 
male and female genitalia but are more difficult to distinguish by adult habitus 
features. The following features can be used to separate adult females of the 
group: butleri possesses abdominal terga II-VII with laterobasal white scaled 
patches, scutellum with narrow curved dark brown scales on each lobe; ivio- 
motensis possesses abdominal terga II-VII with laterobasal white scaled patches, 
scutellum with narrow curved scales on each lobe, scales dark brown on lateral 
lobes, median lobe dark brown scaled with a small median apical patch of 
white scales (not reported in the original description by Tanaka and Mizusawa 
1973: 633, but present in the 10 paratypes examined); lugubris possesses ab- 
dominal terga II- VII with laterobasal white scaled patches, II also with a tergo- 
basal white scaled band connected with laterobasal white patch (band on a few 
specimens incomplete mesally), scutellum with narrow curved dark brown 
scales on each lobe; and dux possesses abdominal terga II-VII with laterobasal 
creamy-brown scaled patches (terga vary from completely dark brown scaled 
to creamy-brown scaled patches present, some specimens with laterobasal 
pale scaled patches reduced or absent on II-V), scutellum with narrow curved 
dark brown scales on each lobe. The female genitalia of dux, lugubris and 
iriomotensis are similar in the development of the spermathecal eminence, 
the later species being somewhat intermediate in development between the 
other 2 species. 
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The description and illustration of butlevi male genitalia by Edwards in 
Barraud (1934: 296) belong to lugubris, as suggested by Laffoon (1946: 244), 
is here confirmed. 

Laffoon (1946: 244) and Huang (1968: 17) report the male midleg posttarsus 
of butleri as having the ungues unequal in size and both simple. I have examined 
specimens from Malaysia (type-locality), Philippine Islands, Singapore and 
Thailand and find the midleg posttarsus to always be unequal in size with the 
larger ungue simple and the smaller ungue with a tooth. The tooth on the 
smaller ungue is small and may have been overlooked by previous workers. 

The specimens from Brunei represent a new record for that country. 

TYPE-DATA. The lectotype female of butlerz in the BMNH bears the 
following information on the labels: Klang jungle, Sept./ on the underside of a 
paper circle on which the adult is pinned]; 28.10.99, Selangor, A. L. Butler; 
K. Selangor (mangroves) swarming; Aedes Butleri (Type) Theobald; Aédes 
butleri Theobald, Hololectotype, P. F. Mattingly, 26: viii: 1955. There isa 
descrepency in the above data in the month of collection (given as Sept. on one 
label and as Oct. on another label). Aedes butleri was first described by 
Theobald (1901: 230) from 3 female syntypes. Knight and Hull (1953: 476) 
noted one of the females was not butlervz but probably a species in the subgenus 
Skusea Theobald. Mattingly (1956: 794) selected the above lectotype; a para- 
type with the following data: 28.10.99, Selangor, A. L. Butler, Klang, very 
common & troublesome; and labeled the third specimen as a paratype (label 
data as follows: 28.10.99, Selangor, A. L. Butler) and transferred it to 
Skusea, confirming the identification of Knight and Hull. 

DISTRIBUTION. 368 specimens examined: 202°, 71°, 2p, 41, 28L, 

34 with associated skins (7 p, 271). 

BRUNEI. Temburong District; 42 pl, 272, 1°, 12 L. 

INDONESIA. Borneo (Southeast), Tanah Grogot; 32, 1° (paratype of umbro- 
sis). Celebes, Loemae;1¢. Cevam;12. Java, Batavia, Kemajoran; 99. 

MALAYSIA. Kedah, Kg. Sungei Lintang; 12 pl, 32. Pevak, Maxwell's 
Hill; 42. Perlis, Kg. Gunong; 22 pl. Sabah, Beaufort, Jesselton, Kuala Abai, 
Kudat, Labuan, Sandakan, Tawau, Tuaran; 139, 20°. Selangor, Banting, Carey 
Island, Kampong Bandar, Klang, Kuala Lumpur, Kuala Selangor, Rantau Pan- 
jang, Sg. Bertek, Telak Gong; 12 p, 389, 19 (lectotype of butleri), 2% pl, 5c 
bp, 4c. 

PHILIPPINES. Basbas Island; 12. Culion Island; 12, 3L, 11. Leyte, 
Palo, Puerto Princesa, Tacloban; 6 pl, 539, 1° pl, 41c’, 2p, 7h, 31. Pala- 
wan Island, Iwahig Penal Colony, Tinabog; 2°. 

SINGAPORE. Macritchie Reservoir; 12. West coast road between 8 and 9 
miles; 42 pl, 172, 4% pl, 1% p, 40°, 5L. 

SRI LANKA. Kalutava District, Matugama; 19 (cotype of carteri). Southern 
Province, Potwatte Ganga at Denipitiya; 12 (specimen of cartevi). 

THAILAND. Chanthaburi, Ban Bo Phu; 1. Ranong, Khao Muang Lak, 
Muang; 32 pl, 22, 80°, 1 L. Udorn Thani, Nong Bau; 18. 

BIOLOGY. In Malaysia immatures were collected from a ground pool, hoof- 
prints along coast, small ditch, ground pool surrounded by nipa palms, small 
marshy depressions; from clear, colored and turbid, fresh or brackish, un- 
moving, temporary water in partially shaded areas located in secondary man- 
groves, costal villages, villages with coconut palms and an orchard plantation; 
and at elevations from sea level to 45 m. 

Immatures in Thailand were collected from small and large ground pools 
containing clear, fresh or brackish, unmoving, temporary water in partially or 
heavily shaded areas located in primary mangroves and at elevations from 3- 
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26 m. 

Immatures from Brunei were collected from a small ground pool containing 
clear, fresh, unmoving, temporary water in a heavily shaded area in a village 
and at sea level. 

Collections of immatures from the Philippines were made from mangrove 
swamps, swamp rain pools, pool surrounded by nipa palms and a puddle with 
leaves; from brackish and fresh, unmoving water in partially shaded areas; 
and at elevations at and near sea level. 

In Singapore immatures were collected from small ground pools and a ground 
pool at base of a coconut palm; from colored, brackish, unmoving, temporary 
water in partially shaded areas located in an open swamp and a costal village; 
and at sea level. 

Adults have been collected biting man in costal villages, a secondary ever- 
green forest and a rain forest in Singapore. In the Philippines adults were 
taken biting man in mangrove Swamps and coconut groves. Adults were col- 
lected in Malaysia biting man in mangroves, coconut groves, secondary rain 
forests and a village with nipa palms. 


AEDES (VERRALLINA) CAMPY LOSTY LUS LAFFOON 
(Figs. 23, 58, 60) 


DISCUSSION. The following specimen from New Guinea is the first record 
of this species outside of the Philippine Islands. This female bears the follow- 
ing information on the labels: NETH. NEW GUINEA, Hollandia, I: 2: 1945, 

Lot # 496-G, adults biting Sago swamp, 19th Med. Gen. Lab. U. S. Army, 
L. W. Saylor collector, genitalia preparation number T 73.463. 

Structures of campylostylus illustrated for the first time are: male post- 
tarsi (Fig. 58), female posttarsi (Fig. 60) and tergum IX of the female geni- 
talia (Fig. 23). 

DISTRIBUTION. 82 specimens examined: 342, 260°, 2p, 21, 6L, 6 with 
associated pupal and larval skins. 

INDONESIA. New Guinea, West Irian, Hollandia; 192. 

PHILIPPINE ISLANDS. Balabac Island, Cape Melville Te bo, 4, (para- 
types). Mindanao, San Ramon; 12, 50, 3 L (paratypes). Mindoro, San Jose; 
1% (paratype). Palawan, Balsahan River, Irahuan River; 1° pl (holotype), 42 
pl, 199, 120°, 2 pl, 2 L (paratypes), Quezon, Panitian; 22, 1° pl, 1¢. 

BIOLOGY. The new material from Palawan was collected as immatures 
from a ground pool (1° pl) and a rock pool (22, 1° skins lost). 

The female from Hollandia was collected biting man in a Sago swamp. 


AEDES (VERRALLINA) CARMENTI EDWARDS 
(Figs. 5, 27, 38, 50, 58, 60) 


Aedes (Aedes) ceramensis Brug 1934, Bull. Entomol. Res. 24: 512 (¢ *). 
NEW SYNONYM. 


Aedes carmenti is the representative species for Series I, Section A, and 
is therefore completely redescribed below. 

FEMALE. Head. Antenna dark brown, 0. 76-0. 83 length of proboscis, 
pedicel dark brown with a few small dark scales and short fine hairs mesally, 
flagellomere 1 with basal 0.3 pale and with several small dark scales near 
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middle, flagellar whorls with 6 dark setae; clypeus dark brown, bare; maxillary 
palpus blackish-brown scaled, 4 segmented, 0.11-0.13 length of proboscis; 
proboscis blackish-brown scaled, 1.50-1.55 length of femur I; eyes nearly con- 
tiguous; ocular setae blackish-brown and well developed; scales on head all 
broad blackish-brown and decumbent except a row of narrow curved pale brown 
scales on ocular line, a narrow stripe of broad white scales on lateral surface 
extending from ocular line to a point anterior of antepronotum, and numerous 
moderately long dark brown erect forked scales on occiput. Thorax, Scutal 
integument dark brown; scutum covered with narrow curved reddish-black 
scales except for narrow curved golden-white scales forming a small patch on 
median anterior promontory area, anterior scutal fossal area, supra-alar area 
near base of wing and along anterior and lateral margins of prescutellar space; 
prescutellar space bare; scutellum with a patch of narrow curved reddish-black 
scales on each lobe; dark blackish-brown setae on the following areas: 4-5 
median anterior promontory, numerous acrostichal (anterior and posterior), 
numerous dorsocentral (anterior and posterior), scutal fossal (3-6 anterior, 

6-7 lateral and 2 posterior), numerous supra-alar, 7-8 posterior medial scutal, 
1 postalar callar and scutellar (8-11 long and 4-6 short ones on lateral lobe, 
6-10 long and 5-7 short ones on median lobe); pleural integument dark reddish- 
brown; antepronota widely separated, scales absent, 18-28 long and short dark 
setae; postpronotum with narrow curved reddish-black scales on upper area 

and a few moderately broad brown ones below, 6-10 long and short dark 
posterior setae and a patch of short hairs ventrad of scale patch and cephalad 

of posterior setae; propleuron with a patch of broad white scales, 15-19 long 
and short dark setae; prosternum, subspiracular area, paratergite, mesomeron 
and metameron bare; postspiracular area with 6-12 setae; mesepisternum with 
an upper patch of broad pale brown scales (a few posterior ones white) and a 
lower patch of broad white scales, 4-7 upper and 15-19 posterior dark setae, 

a patch of short fine golden hairs cephalad of upper scale patch near subspiracu- 
lar area; prealar knob with 11-15 dark setae; mesepimeron with a patch of 
broad white scales near center, 21-31 setae dorsad of scale patch, several 
brown hairs along posterior and ventral margins of scale patch becoming more 
numerous posteroventrally but not extending onto lower 0.25 of sclerite. Legs, 
Coxae I-III each with several dark setae, I with anterior surface with broad 
brown scales and a small dorsal and a ventral patch of white scales, II and HI 
each with a patch of broad white scales on outer area of anterior surface; tro- 
chanters I-III. each with broad pale brown scales; femora I-II each with anterior 
surface dark brown scaled, III with anterior surface white scaled with a dorsal 
longitudinal stripe of dark brown scales extending from base to apex and forming 
a narrow apical band, I with posterior surface pale scaled with a ventral longi- 
tudinal stripe of dark brown scales extending from base to apex, IJ and III each 
with posterior surface pale scaled with a narrow dorsal longitudinal stripe of 
dark brown scales extending from base to apex, stripe broader distally and 
forms a band on apical 0.12-0.20; tibiae I-III and tarsi I-III each blackish-brown 
scaled; posttarsi I-III (Fig. 60) each with 2 ungues, I with ungues equal, each 
with a tooth, II with ungues equal, one with a tooth, III with ungues equal, both 
simple. Wing. Dorsal and ventral veins with blackish-brown scales; alula with 
several narrow brown scales along margin; upper calypter with several pale 
hairs on margin; 1-2 remigial setae. Halter. Pedicel pale; capitellum brown 
scaled with pale scales dorsally. Abdomen, Terga blackish-brown scaled, 
laterotergite of I with a rectangular patch of white scales, II-VII each with a 
lateral white scaled spot, extreme lateral portion of spot basal; sterna dark 
brown scaled, I[-VII each with a laterobasal white scaled spot; terga and sterna 
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with numerous golden setae, mostly along posterior margins. Genitalia (Fig. 
d). Tergum VII moderately pigmented, wide, base and apex each slightly 
concave, several short and moderately long setae on apical 0.46-0.60, a few 
long setae along apical margin, basolateral seta absent but a small bulla in 
this location, numerous broad scales covering apical 0.74-0. 83, covered with 
minute spicules, basal 0.3-0.5 retracted into segment VII, VIII-Te index 
0.63-0.70, VIII-Te/IX-Te index 3. 68-4. 09; sternum VIII moderately pigmented, 
wide, base slightly concave, apex with a moderately deep median indentation 
with a very small lobe on each side of midline, numerous short and moderately 
long setae scattered over apical 0. 86-0. 83, covered with minute spicules, 
numerous broad scales covering most of apical 0.90-0.94, apical interseg- 
mental fold unpigmented, VIII-S index 0. 75-0. 80; tergum IX moderately pig- 
mented, wide, short, band-like, base with a short median indentation, setae 
absent, covered with minute spicules, [X-Te index 0.33-0. 39; insula unpig- 
mented, short, covered with minute spicules, 4-5 small tuberculi, each with 
a minute spicule; lower vaginal lip moderately pigmented, narrow, covered 
with minute spicules, lower vaginal sclerite composed of a pair of very lightly 
pigmented small plates, without spicules and somewhat wrinkled; upper vaginal 
lip lightly to moderately pigmented, moderately broad laterally and narrow 
posteriorly, posterolateral margin evenly rounded and not lobed, minute 
spicules on posterior margin, upper vaginal sclerite moderately pigmented, 
well developed, base attached to basal 0.5 of lateral area of upper vaginal lip, 
sclerite bifurcate with anterior branch small, lightly pigmented and attached 
to cephalic portion of spermathecal eminence, posterior branch wide with a 
caudally produced, lightly pigmented, mesally curved arm connected with its 
mate and forming a crown around the spermathecal eminence; spermathecal 
eminence heavily pigmented, shallow in depth, composed of a pair of comma 
shaped lateral structures connected caudally and produced into a fleshy very 
lightly pigmented small cephalic projection, spiny excrescences absent; post- 
genital lobe short, wide, apex broad with a moderately deep median indenta- 
tion, 11-15 setae on each side of midline, completely covered with minute 
spicules, dorsal PGL index 0. 88-1. 08; peri-anal membrane with minute 
spicules; cercus triangular in shape, moderately long and broad at base, 
apex acute, base concave, completely covered with small spicules, dorsal 
surface with a number of short and moderately long setae on apical 0. 84-0. 90 
and a few (1-9) broad scales, a few long setae at apex, ventral surface with a 
few short and moderately long setae along outer margin and apical area, 
cercus index 2.64-2.97, cercus/dorsal PGL index 3. 46-3. 84; 3 seminal cap- 
sules, 1 large, 1 medium and 1 small in size, heavily pigmented, spherical, 
each with a short narrow heavily pigmented neck, a few tiny seminal capsule 
pores near orifice, base of accessory gland duct moderately pigmented. 
MALE. Similar to female in general habitus but with the following differ- 
ences. Head, Antenna plumose, 0. 76-0. 84 length of proboscis; maxillary 
palpus 0.11-0.12 length of proboscis; proboscis 1.39-1.56 length of femur I. 
Thorax. Median anterior promontory with 3-4 setae; scutal fossal setae (2-5 
anterior, 2-4 lateral and 1 posterior); 6 posterior medial scutal setae; 14-2] 
antepronotal setae; 4-6 postpronotal setae; 14-18 propleural setae; 5-7 post- 
spiracular setae; 8-10 prealar knob setae; mesepimeron with 14-18 setae 
dorsad of scale patch. Legs. Posttarsi I-III (Fig. 58) each with 2 ungues, I 
and II with ungues unequal, each with a tooth, III with ungues equal, both 
simple. Genitalia (Fig. 27). Tergum IX moderately pigmented, caudal 
margin concave mesally, strongly fused to tergum X, setae absent, narrowly 
connected laterally to sternum IX; gonocoxite short, broad, heavily pigmented, 
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mesal surface membranous with minute spicules, dorsal and ventral surfaces 
both with a number of short and a few moderately long setae scattered over 
most of surfaces, a few long stout setae on apical 0.6 of outer margin of dor- 
sal surface and on lateral surface, ventral surface also with a short heavily 
pigmented spiniform on apicomesal area, this seta arises from a short tuber- 
cule, a short stout seta basad of tubercule and a moderately long seta distad of 
tubercule, several broad scales on basal area becoming more numerous lateral- 
ly and extending onto lateral surface; gonostylus moderately pigmented, moder- 
ately long (approximately 0.68 length of gonocoxite), basal 0.4 expanded and 
bearing 10-12 short setae, apical 0.6 narrow, curved and tapered to a point, 
apex slightly recurved; basal mesal lobe lightly to moderately pigmented, con- 
sists of a somewhat triangular plate situated on basal mesal area of gonocoxite 
and bears 7-13 short setae and a small apical lobe bearing 8-11 short setae, 
sternal margin of plate strongly fused to basomesal margin of ventral surface 
of gonocoxite, basal mesal lobe connected mesally to its mate by a narrow 
moderately pigmented band covered with minute spicules and located ventrad 
of prosophallus and phallus; proctiger continuous tergally, moderately pig- 
mented, paraproct indistinct, not separated or free, base with a small short 
sternal projection which articulates at a point on the dorsomesal surface of 
the parameral apodeme near base of opisthophallus, cercal setae absent; 
tergum X moderately pigmented, strongly fused to median caudal margin of 
tergum IX and base of proctiger, margins indistinct but fusion lines somewhat 
wrinkled; phallosome complex, opisthophallus--consists of a moderately pig- 
mented tergal narrow transverse bridge between the parameral apodemes, 
lateral surface curved ventrally, caudal margin slightly concave to truncate, 
base attached to a dorsomesal extension of the caudal portion of parameral 
apodeme, located dorsad of phallus and prosophallus and ventrad of proctiger, 
phallus--consists of a pair of moderately long heavily pigmented arms which 
are joined near their center by a narrow sternal bridge, apices of arms con- 
tiguous giving an A-shaped appearance, base of arm attached to inner tip of 
paramere, tergal area of arm (basad of sternal bridge) strongly fused to inner 
sternobasal portion of prosophallus, apex of phallus with a loosely attached 
tergal penis filament which consists of a large moderately pigmented U- 
shaped structure and is produced cephalad, prosophallus--consists of a bulbous 
base which is fused to tergobasal area of phallus and tergomesal portion of 
paramere, apical 0.5-0.6 produced into several lightly pigmented flattened 
contiguous leaf-like structures with apices fused into a single plate which ex- 
tends caudad of posterior margin of opisthophallus, base is positioned be- 
tween laterosternal surface of opisthophallus and lateral margin of phallus, 
prosophallic arm approximately equal in length to phallic arm, paramere-- 
heavily pigmented, short, approximately 0.46 length of phallic arm, articu- 
lates at a point near middle of outer margin with caudal area of parameral 
apodeme, parameral apodeme--moderately pigmented, moderately long, outer 
surface broadly attached to tergobasal apodeme of gonocoxite; sternum IX 
moderately pigmented throughout,: large, broad, apicolateral areas rounded, 
9-12 short and moderately long setae in an enlongate patch near middle of 
caudal margin. 

PUPA (Fig. 38). Chaetotaxy as recorded in Table 4. Ocular plate with 
area of moderately developed cuticular facets. Respivatory trumpet. Heavily 
pigmented; hair-like spicules on distal 0. 54-0. 60 of inner surface; index 3.19- 
4,28, average 3.81. Abdomen. Setae 6, 9-VII weakly developed; 4-VIII double 
to 4 branched; 9-VIII triple to 6 branched. Paddle. Ovoid; minute serrations 
on distal portion of basal 0.57 of outer margin; minute spicules on apical 0. 43 
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of outer and apical 0.3 of inner margins; midrib does not reach apex; seta 1-P 
moderately long, single or double; index 1.14-1.55, average 1.38. 

LARVA (Fig. 50). Chaetotaxy as figured and recorded in Table 17. Head. 
Seta 4-C with 6-10 branches; 5-C triple to 7 branched; 6-C triple; 7-C with 8- 
11 branches; 12-C triple to 6 branched; dorsomentum with 36-41 teeth. Anten- 
na. Moderately long, lightly to moderately pigmented, with small spicules 
scattered over shaft, more numerous on basal area; seta 1-A triple to 5 
branched; 2-A long, with a subapical constriction; 3-A short, 0.20-0.31 length 
of 2-A; 4-A moderately long, 0.57-0. 74 length of 2-A; 6-A short, 0.27-0.35 
length of 2-A. Abdomen. Seta 1-VIII with 5-8 branches; 2-X triple, one 
branch longer than other 2; ventral brush with 10 setae on grid and 2 precratal 
shorter ones, all multiple branched; saddle moderately pigmented, incompletely 
rings segment X, acus absent; 4 moderately long anal papillae; comb with 10- 
14 (usually 12-14) scales arranged in a single curved irregular row, each 
scale with small uniformly developed denticles on lateral and apical areas. 
Siphon. Moderately pigmented; acus well developed; index 3.00-3.49, aver- 
age 3.29; pecten on basal 0. 59-0. 64 of siphon, composed of 12-16 (usually 
13-15) teeth, apical 3 teeth longer and wider spaced than remainder of teeth, 
each tooth long, slender and with 1-2 small stout ventral denticles near base, 
distal 2-4 teeth with or without denticles; seta 1-S short, double to 4 branched, 
base attached on basal 0. 70-0. 72 of siphon distad of last pecten tooth. 

DISCUSSION. Adults of carvmenti show considerable variation in habitus 
and are superficially very similar to a number of other species of Series I, 
Section A. Characters for separating this species from related forms are 
given in a key by Huang (1968). The male genitalia of carmenti and embiensis 
appear to be identical (see discussion section of embiensis). 

Upon comparison of the 2 cotype males of cevamensis with the lectotype 
and numerous specimens of carmenti from Guadalcanal, Solomon Islands, I 
found no difference in the male habitus or genitalia and therefore consider 
them conspecific. Aedes ceramensis was described as a new species by Brug 
(1934: 512) from 2 males collected from Ceram. King and Hoogstraal (1947: 
115) synonymized cevamensis with carmenti; however, Belkin (1962: 417) 
considered the 2 to be distinct species. Huang (1968: 22) followed Belkin's 
determination of the species. The figure of the male genitalia by Brug (1934: 
512) is a distorted view, especially of the basal mesal lobe. Since Belkin 
apparently did not examine the cotype specimens of cevamensis and relied 
only on the published figure he-was mislead into believing they were different 
from carmenti. 

The female genitalia of carmenti and the other members of Series I, Sec- 
tion A, are very uniform in development and many species do not display any 
consistant differences with which to separate them; however, the shape of ter- 
gum IX is useful in distinguishing a number of species. Figure 24 illustrates 
the difference in shape of tergum IX of several species in Series I. 

Tarsomeres 5 and posttarsi of several species of Series I are illustrated 
(Figs. 58, 59, 60, 61, 62) for the first time and can be compared to other 
members of the series. 

Larvae of carmenti and most other members of Series I (funerus, mccor- 
micki, multifolium, parasimilis, sentanius and similis) have setae 2-X with 
one branch noticeably longer than the other branches. Three species (/foli- 
formis, lineatus and variabilis), however, have the branches of setae 2-X 
approximately equal in length, a feature common to members of Series II and 
III. Seta 2-X is single in cuccioi and double in trispinatus. 

TYPE-DATA. Type female in BMNH bears the following information on 
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the labels: Aedes (Aedes) carmenti Edw., Type H. T., Solomon Is.: Guadal- 
canal I., Dr. A. G. Carment, B. M. 1923-610. I have examined the type and 
it has the abdomen and genitalia missing and is pinned with a minuten pin 
through the venter of the thorax and extended through the scutum. 

Edwards (1924: 388) did not report the designation of a type in his original 
description of carmenti but he recorded numerous females taken in brush and in 
native houses by Dr. A. G. Carment at Maravovo, Guadalcanar| sic] I., Solo- 
mon Is.,vi. 1923 and one female collected by G. F. Hill on Palm Island, N. 
Queensland. King and Hoogstraal (1947: 115) reported the following for carmenti 
"Type female, with numerous other specimens, from Maravova, Guadalcanal, 
Solomon islands, and one female from Palm Island, North Queensland, Austra- 
lia. '’ Belkin (1962: 416) recorded the following for this species "TYPE: lect- 
type £, marked as type by Edwards, Maravove, Guadalcanal, Solomon Islands, 
taken in brush or native house, June 1923, A. G. Carment; by present selec- 
tion (BMNH)."' Huang (1968: 18) mistakenly took the statement by King and 
Hoogstraal (1947) as a lectotype designation. 

Lectotype designation is here made for one of the cotype males of ceramen- 
sis and it bears the following information on the adult labels: Ceram, Oewin, 
3.1.1932, De Rook [ collector], B.M. 1934-45, 2697 [ collection number], co- 
type, Larvae in swamp of virgin forest, Aédes (Aédes) ceramensis Brug, LEC- 
TOTYPE & selected by J. F. Reinert, July 1974. Paralectotype designation is 
made for the other cotype male which possesses the following label data: Ceram, 
Warasiwa, Brug & De Rook [ collectors], 2696 [ collection number], cotype. 
The lectotype is in good condition but it has the 3 left legs and the left wing mis- 
sing. One wing, a thoracic fragment and genitalia remain of the paralectotype. 
The genitalia are mounted on small points which are attached to the adult pins, 
those of the lectotype are in good condition but those of the paralectotype are 
smashed and distorted and were probably used by Brug in making his Figure 8b. 
Both types are in the BMNH. 

DISTRIBUTION. 415 specimens examined: 3229, 570°, 3p, 61, 13 L, 

7 with associated pupal and larval skins. 

AUSTRALIA (and Trust Territories). Admiralty Islands, Los Negros; 662. 
Bougainville Island (Solomon Islands), Empress, Augusta Bay; 432, 180, 5 L. 
New Britain, Cape Hoskins; 292. New Guinea, Papua, Ladova, Milne Bay area; 
139, 30%, 2 pl. Queensland, Palm Island; 19. 

INDONESIA. Ceram, Oewin, Warasiwa; 2 (lectotype and paralectotype of 
cevamensis). New Guinea, Hollandia, Lake Sentani, Tor River; 6@ pl, 419, 
ae 3S, BAO Te, 

SOLOMON ISLANDS (British Protectorate). Guadalcanal Island, Belasuma 
River, Koli Ar., Teneru Ar.; 1012, 17, 1 pl. New George, Munda; 21°, 12 
(lectotype), 130°, 2 L. 

BIOLOGY. Immatures were collected from water ina grassy road rut in 
New Guinea. 

In the Solomons the immatures are apparently adapted to breeding in 
shallow, heavily shaded, jungle pools which are frequently flushed (Belkin 
1962: 417). Additional information on the biology of this species in the Solo- 
mons is given by Belkin (1962: 417) and in New Guinea by Huang (1968: 21). 

Females in the Solomons attacked man voraciously in forested areas during 
the daytime (Belkin 1962: 418). Similar feeding habits of the females were 
observed by Huang (1968: 21) for this species in New Guinea. 
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AEDES (VERRALLINA) CAUTUS BARRAUD 
(Fig. 6) 


The following information is based on the lectotype male, paratype (cotype) 
female and one other paratype female and supplements the descriptions of 
Barraud (1928: 368, 1934: 288). 

FEMALE. Head, Antenna 1.08 length of proboscis, pedicel brown with a 
few small brown scales and short fine brown hairs mesally; maxillary palpus 
0.18 length of proboscis; proboscis 0.98 length of femur I; eyes contiguous in 
front. Thorax. Scutum covered with narrow curved reddish-black scales ex- 
cept for small patches of narrow curved creamy-white scales on median an- 
terior promontory area, anterior scutal fossal area and on supra-alar area 
above paratergite; scutellum with narrow curved reddish-black scales on each 
lobe in specimen labeled cotype and a few creamy-white scales mixed with 
dark ones in specimen labeled paratype; antepronotum with scales absent, 
12-13 dark setae; postpronotum with narrow curved reddish-black scales on 
upper area, 4-7 dark posterior setae; propleuron with a patch of broad white 
scales, 9-10 setae; prosternum, subspiracular area, paratergite, meso- 
meron and metameron bare; postspiracular area with scales absent, 9-6 dark 
setae; mesepisternum with a large upper and a small lower patch of broad white 
scales, 4 upper and 9-10 posterior setae, lower ones shorter; mesepimeron 
with a large patch of broad white scales near center, 7-10 golden setae dorsad 
of scale patch, 2-4 small golden hairs near lower posterior corner of scale 
patch. Abdomen. Sterna white scaled with a few apical brown scales. 

MALE. Head, Antenna 0.88 length of proboscis; maxillary palpus 0.11 
length of proboscis; proboscis 1.02 length of femur I. 

DISCUSSION. ‘The adult habitus of cautus is very similar to pseudomedio- 
fasciatus and sabahensis, new species. There appears to be no consistant 
differences between the habitus of the adults of the former 2 species; however, 
distinctive differences exist between the genitalia of both males and females 
(see discussion section of sabahensis for separation of it from cautus and 
pseudomediofasciatus). | 

The above additions to the descriptions of Barraud (1928, 1934) are given 
because the female description of Delfinado (1967: 13) was based on a mixture 
of females of cautus and sabahensis. Her illustration (Fig. 18) of cautus is 
also that of sabahensis. The present illustration (Fig. 6) was drawn from the 
female specimen labeled cotype of cautus, Delfinado (1967: 13) reported this 
species from Thailand and North Borneo; however, after examination of these 
specimens the Thailand females were found to be a mixture of andamanensis 
Group, atrius, vallistris and varietas andthe North Borneo specimen was saba- 
hensis. No material of cautus from Thailand, Malaysia or North Borneo was 
found in the USNM, SEAMP or BMNH collections. This species is probably 
restricted to the Indian area. : 

DISTRIBUTION. 3 specimens examined: 22, 1. 

INDIA. Bombay Deccan, Tavargatti; 12 (cotype), 12 (paratype), 1% (lecto- 
type). 


AEDES (VERRALLINA) CLAVATUS BARRAUD 
(Figs? 235.39, 58° 60) 


PUPA (Fig. 39). The following description and Table 5 are the first de- 
scription of the pupa of this species. Pupal skins from females have heavily 
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pigmented areas on the cephalothorax, abdominal segments and base of paddles, 
while those of males lack heavily pigmented areas on the abdominal segments. 
Respiratory trumpet. Moderately pigmented; index 3.21-3.88, average 3.61. 
Abdomen. Setae 6, 9-VII weakly developed; 4-VIII double or triple; 9-VIII 
double to 4 branched. Paddle. Ovoid; minute serrations on distal portion of 
basal 0.6 of outer margin; minute spicules on apical 0. 4 of outer and apical 
0.28 of inner margins; midrib does not reach apex; seta 1-P moderately long, 
single; index 1.32-1.58, average 1.4. 

DISCUSSION. The male genitalia are very distinctive in having the proc- 
tiger divided into a long stout caudally produced tergal arm and a moderately 
long stout mesally produced sternal arm which is directed over the lateral por- 
tion of the phallosome and is difficult to see in an undissected preparation. 
The proctiger articulates with the parameral apodeme at a point on the base of 
the sternal arm. 

The following structures of clavatus are illustrated for the first time: 
male posttarsi (Fig. 58), female posttarsi (Fig. 60) and tergum IX of the fe- 
male genitalia (Fig. 23). Tergum IX of thefemale genitalia occasionally with 
a single short seta on one side. 

Additional information on the distribution and biology of this species is 
listed below. 

DISTRIBUTION. 33 specimens examined: 17°, 6, 10 with associated 
pupal skins. 

CAMBODIA. Kompong Sela, Stung Chral; 49. 

SOUTH VIETNAM. Kon Tum; 22. Pleiku, Plei Djereng; 29. 

THAILAND. Chon Buri, Amphoe Bang Lamung, Khao Mai Keo, Khao Wai; 
12, 20°. Nakhon Ratchasima, Khlong Phai, Pak Thong Chai; 42 p, 1% p. 
Nakhon Si Thammarat, Amphoe Chawang, Khao Luang, Ban Tha Phon; 18. 
Ranong, Khao Chatri; 1“ p. Satum, Khlong Baraket; 22 p, 2% p. Trang, Am- 
phoe Muang, Tong Ka Beau; 18. 

BIOLOGY. In Thailand immatures were collected from crab holes, a 
flood pool and stream pools in dry streams (filled with rain water); from 
clear or colored, fresh, unmoving, temporary water in heavily shaded areas; 
located in mountainous and valley terrain, in primary and secondary rain 
forests; and at elevations from 75-540 m (most often at 75-80 m). Adults 
were taken in biting collections between 1100-1200 hours and in light traps. 

In South Vietnam adults were collected from light traps. 


AEDES (VERRALLINA) COMATUS BARRAUD 
(Fig. 3) 


The following information is based on the holotype female and supplements 
the original description of Barraud (1931: 615). 

FEMALE. Head, Antenna 0.94 length of proboscis; maxillary palpus 
0.18 length of proboscis; proboscis 1.22 length of femur I. Thovax. Follow- 
ing setae present: 4 median anterior promontory; numerous acrostichals 
(anterior and posterior); numerous dorsocentrals (anterior and posterior); 
scutal fossal (5 anterior, 4-5 lateral and 1-2 posterior); numerous supra- 
alar; 6 posterior medial scutal; 1 postalar callar; scutellar (4 or 6 long and 
3-4 short ones on lateral lobe, 6 long and 4 short ones on median lobe); 15 or 
17 antepronotal; 5-6 postpronotal; 20 propleural; 5 or 8 postspiracular; 5 upper 
and 15 or 19 posterior mesepisternal; 7 on prealar knob; and mesepimeron 
with 18-19 dorsad of scale patch and numerous hairs caudad of and below scales. 
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Prosternum, subspiracular area, paratergite, mesomeron and metameron 
bare. Wing. Remigium with 1 brown seta. Genitalia (Fig. 3). Distinctive, 
as illustrated. | 

DISCUSSION. The female genitalia of comatus are distinctive for the 
species. The genitalia are illustrated, the lower vaginal lip and sclerites for 
the first time. 

DISTRIBUTION. Known only from the holotype and type-locality. 


AEDES (VERRALLINA) COMOSUS NEW SPECIES 
(Fig. 7) 


FEMALE. Head, Antenna dark brown, 0.87 length of proboscis, pedicel 
dark brown with a few small dark scales and short fine brown hairs mesally, 
flagellomere 1 with basal 0.23 pale and with several small brown scales near 
middle; clypeus dark brown, bare; maxillary palpus dark brown scaled, 0.2 
length of proboscis; proboscis dark brown scaled, 1.18 length of femur I; 
eyes contiguous; ocular setae blackish-brown and well developed; scales on 
head all broad, blackish-brown and decumbent except for a few narrow 
curved white scales along coronal suture and on upper area of interocular 
space, broad white scales on occiput, similar scales forming a stripe on area 
in front of antepronotum and extending to ocular line, a few broad pale scales 
on postgena, and a number of dark brown erect forked scales on occiput. 
Thorax. Scutal integument dark reddish-brown; scutum somewhat rubbed 
mesally, but otherwise covered with narrow curved dark reddish-brown 
scales except for narrow curved golden scales on the following: small 
patch on median anterior promontory area, small patch on anterior scutal 
fossal area, patch on supra-alar area and a small patch on posterior medial 
scutal area; scutellum with a patch of narrow curved golden-brown scales on 
each lobe; prescutellar space bare; dark reddish-black setae on the following 
areas: 5 median anterior promontory, numerous acrostichal (anterior and 
posterior), numerous dorsocentral (anterior and posterior), scutal fossal 
(6-8 anterior, 4 lateral and 1 posterior), numerous supra-alar, 4 posterior 
medial scutal, 1 postalar callar and scutellar (4-5 long and 3-4 short ones 
on lateral lobe, 5 long and 4 short ones on median lobe); pleural integument 
dark reddish-brown; antepronota widely separated, scales absent, 10-13 long 
and short dark setae; postpronotum with a few narrow curved reddish-brown 
scales on upper area and a few broad reddish-brown ones below, 4-5 dark 
posterior setae, a few short fine brown hairs cephalad of setae; propleuron 
with a patch of broad white scales, 23-25 setae; prosternum, subspiracular 
area, paratergite, mesomeron and metameron bare; postspiracular area 
without scales, 6 brown setae; mesepisternum with a large upper and a small 
lower patch of broad white scales (a few scales in upper patch with a brown 
tinge), 4 upper and 8-10 posterior setae, several short fine brown hairs 
cephalad of upper scale patch and others ventrad of lower scale patch; prealar 
knob without scales, 8 brown setae; mesepimeron with a patch of broad white 
scales near center, 16 brown setae dorsad of scale patch, numerous short 
fine hairs caudad of and below scale patch but not extending onto lower 0.25 
of sclerite. Legs. Coxae I-III each with several setae, I with broad brown 
scales and a small dorsal patch of white ones on anterior surface, II and III 
each with a patch of broad white scales on anterior surface; trochanters I-III 
each with several pale brown scales; femora I and II each with anterior surface 
brown scaled, posterior surfaces brown scaled with a longitudinal stripe of 
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white scales, stripe dorsal on I and ventral on II, III with anterior and posteri- 
or surfaces brown scaled both with a ventral longitudinal white scaled stripe 
extending from base to near apex, II and III each with a few lateroapical white 
scales on anterior surface; tibiae I-III and tarsi I-III each dark brown scaled; 
posttarsi I-III (Fig. 7) each with 2 ungues, I and II each with ungues equal, 
each with a tooth, III with ungues equal, both simple. Wing. Dorsal and ventral 
veins with dark brown scales; alula with a few narrow brown scales on margin; 
upper calypter with several brown setae on margin; 2 remigial setae. Halter. 
Pedicel pale; capitellum with pale brown scales. Abdomen. Terga dark brown 
scaled, I-VI each with a large laterobasal patch of white scales (remainder of 
abdomen removed with genitalia); sterna each white scaled with an apical band 
of brown scales; terga and sterna with several brown setae, mostly along 
posterior margins. Genitalia (Fig. 7). Tergum VIII moderately pigmented, 
wide, base slightly concave, apex convex, a number of short and moderately 
long thin setae at apex and similar ones scattered over apical 0.36, basolateral 
seta present, covered with minute spicules, numerous broad scales covering 
apical 0.75, basal 0.45 retracted into segment VII, VIII-Te index 0.57, VIII- 
Te/IX-Te index 2.98; sternum VII moderately pigmented, wide, base concave 
mesally, apex with a shallow median indentation with a small lobe on each 

side of midline, numerous moderately long setae apically, more numerous 

and slightly stouter on apical lobes, numerous short and a few moderately 

long setae scattered over apical 0.93, covered with minute spicules, numerous 
broad scales covering much of apical 0.8, apical intersegmental fold unpig- 
mented, VII-S index 0.65; tergum IX moderately pigmented, wide, short, 

base with median area concave, apical area straight, setae absent, covered 
with minute spicules, [IX-Te index 0.32; insula unpigmented, short, covered 
with minute spicules, 5 small tuberculi, each with a tiny spicule; lower vaginal 
lip heavily pigmented, narrow, a few spicules on outer margin and on hinge 
area, with a small caudally projecting moderately pigmented median apodeme, 
lower vaginal sclerite composed of a pair of moderately long and moderately 
broad heavily pigmented plates covered with minute spicules and situated on 
median basal area of the vaginal floor; upper vaginal lip heavily pigmented, 
complex, wide, posterior margin formed into a large upright shield caudad of 
spermathecal eminence, posterolateral corners formed into sharply rounded 
lobes, upper vaginal sclerite heavily pigmented, extremely large and complex, 
base attached along entire lateral margin of upper vaginal lip, median lateral 
area formed into a large scoop-like structure, a second plate caudad and 
extends around the posterior of the spermathecal eminence, moderately to 
heavily pigmented and broad basally; spermathecal eminence heavily pigmented, 
large, deep in depth, U-shaped in dorsal outline, numerous long spiny excre- 
scences attached over entire dorsal surface except the apex; spermathecal 
eminence, upper vaginal lip and upper vaginal sclerite cover nearly entire 
upper vaginal area with heavily pigmented structures; postgenital lobe short, 
narrow, apex with a moderately deep median indentation, 16 setae on each 

side of midline, completely covered with minute spicules, dorsal PGL index 
1.0, ventral PGL index 1.12; peri-anal membrane with minute spicules; cer- 
cus triangular in shape, moderately long, broad at base, apex acute, complete- 
ly covered with small spicules, dorsal surface with a number of moderately 
long and a few short setae scattered over apical 0.9, ventral surface with 
several short and moderately long setae on outer 0.5, 1-2 broad scales, 
cercus index 2.95, cercus/dorsal PGL index 3.02; 3 seminal capsules, 1 
large, 1 medium and 1 small in size, heavily pigmented, spherical, several 
small seminal capsule pores near orifice, base of accessory gland duct un- 
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pigmented. 

MALE, PUPA, LARVA AND EGG. Not known. 

DISCUSSION. Aedes comosus is similar to comatus in both adult habitus 
and the female genitalia. It possesses the following combination of characters: 
antepronotum with 10-13 setae, propleuron with 23-25 setae and mesepimeron 
with 16 setae dorsad of scale patch which differs from comatus which has: 
antepronotum with 15-17 setae, propleuron with 20 setae and mesepimeron 
with 18-19 setae dorsad of scale patch. 

The female genitalia of comosus differ from comatus in the shape or the 
lower vaginal sclerite, development of the spermathecal eminence and the 
number, position and development of the spiny excrescences on the spermathe- 
cal eminence. 

TYPE-DATA. Holotype female (genitalia mounted on a slide in Canada 
balsam) with the following collection data: MALAYSIA, Sabah, Kota Belud, 

6 April 1965, collection number 306, F. Y. Cheng collector, SEAMP acces- 
sion number 35, genitalia preparation number T73.439. The holotype is 
deposited in the USNM and is in good condition. 

DISTRIBUTION. Known only from the type-locality. 

BIOLOGY. Not known. | 


AEDES (VERRALLINA) CONSONENSIS REINERT 
(Figs. 28, 40, 51) 


DISCUSSION. Sternum IX (Fig. 28) of the male genitalia has 17 short and 
moderately long setae on the median posterior area and several small scars 
basad of the setae. These scars are presumably from scales (which had 
been rubbed off) since several other species in Section B possess scales on 
this area. 

The larvae of consonensis are somewhat aberrant from the other members 
of Section B in having most setae with more branches. Antennal seta 2-A has 
a subapical constriction (Fig. 51). Larval seta 18-C (see Hochman and 
Reinert 1974) is small and single. 

Pupae (Fig. 40) of this species are normal for Section B. 

Aedes consonensis is described and compared to the other members of 
Section B by Reinert (1973b). 


AEDES (VERRALLINA) CRETATUS DELFINADO 
(Figs. 23, 58) 


DISCUSSION. Additional information taken from the collection data sheet 
of the holotype is given in the type-data section below. 

Biology and distribution data,for cretatus are presented. The specimens 
from Malaysia represent a new record for this country. 

Tergum IX of the female genitalia (Fig. 23) and tarsomeres 5 and post- 
tarsi of the male (Fig. 58) are illustrated for the first time. 

TYPE-DATA. The collection data sheet for the holotype male of cretatus 
contains the following information: THAILAND, Khon Kaen, Tham Pholi 
Yan, 26 November 1962, Sahem Esah collector, resting in heavy forest 
vegetation, collection number T-1822-5. The label on the holotype specimen, 
however, has printed Tham Pho Thi Yan as the collection locality. Neither 
spelling of the locality could be found in the gazetteer to Thailand. 
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DISTRIBUTION. 71 specimens examined: 209, 16%, 3p, 9 L, 13 with 
associated skins (3 p, 101). 

CAMBODIA. Kompong Speu, Kirirom; 192, 2%. 

MALAYSIA. Selangor, Ulu Gombak; 5? pl, 4% pl, 30°, 5 L. 

THAILAND. Chiang Mai, Amphoe Muang, Huey Chang Kien; 12 (paratype). 
Chon Buri, Khao Mai Keo; 1%. Khon Kaen, Tham Pholi Yan; 1“ (holotype), 
1c" (paratype). Lampang, Ban Pa Khoi, Ban Pha Dang, Ban Rai Na Dieo; 1c 
(paratype), 22 p, 42, 20°, 1p. Nakhon Nayok, Kaeng Saquan area, Sarica 
Village, Khao Yai; 2°, 1p, 4L. Nakhon Ratchasima, Amphoe Pak Chong, 
Khao Tha Kor, Khao Yai, Lam Nam Tha (along klong); 12 (allotype), 12 and 
1“ (paratypes). Tak, Khao Salak Phra; 12 p and 192 (paratypes), 12 pl, 1 p. 

All the above specimens are in the USNM. 

BIOLOGY. Immatures in Thailand were collected from a small flood pool, 
a small and a large pool in a dry stream bed, and on the margin of a stream; 
from clear, fresh, unmoving, temporary water in partially shaded areas 
located in secondary deciduous forests (3 times) and a primary rain forest 
(once) in mountainous terrain; and at elevations from 280-700 m. In Malaysia 
immatures were collected from a small ground pool containing colored, fresh, 
unmoving, temporary water in a partially shaded area located in a secondary 
rain forest in mountainous terrain and at an elevation of 152 m. 

Adult females in Thailand have been collected biting man in forested areas at 
the following times 0900-1000, 1500-1630 and 1800-1900 hours and males have 
been found resting in forest vegetation. 


AEDES (VERRALLINA) CYRTOLABIS EDWARDS 
(Figs. 41, 52, 58) 


FEMALE. The following characters are given to supplement the description 
of the female by Klein (1973: 3). Thovax. Following setae present: 4-5 median 
anterior promontory; numerous acrostichal (anterior and posterior); numerous 
dorsocentral (anterior and posterior); scutal fossal (3-5 anterior, 3-6 lateral 
and 1 posterior); numerous supra-alar; 5-6 posterior medial scutal; 1 postalar 
callar; and scutellar (4-6 long and 4-6 short ones on lateral lobe, 4-6 long and 
4-5 short ones on median lobe); 11-15 antepronotal; 4-6 postpronotal; 15-18 
propleural; 4-7 postspiracular; mesepimeron with 4-6 upper and 11-18 posteri- 
or, lower ones shorter; 13-22 on prealar knob; mesepimeron with 16-24 dorsad 
of scale patch; prosternum, subspiracular area, paratergite, mesomeron and 
metameron bare. 

PUPA (Fig. 41). Chaetotaxy based on a single skin with associated adult. 
Cephalothorax. Setae 1, 2-CT double or triple; 3-CT single or double; 4-CT 
with 7 branches; 5, 7-CT with 7 or 9 branches; 6-CT double; 8-CT with 10-11 
branches; 9-CT triple or 4 branched. Respiratory trumpet. Moderately pig- 
mented; index 3.30. Metanotal plate. Seta 10-CT with 6 branches; 11-CT 
single; 12-CT with 5-6 branches. Abdomen, Setae O-II, VI, VIII single; 
0-II-VI double; 1-I with 13-16 branches on basal third; 1-II triple; 1-III with 
8 branches; 1-IV with 7 branches; 1-V with 6-7 branches; 1-VI with 7-8 
branches; 1-VII with 5 branches; 2-I-VII single and stout; 3-I with 7 branches; 
3-II, IM single; 3-IV with 7-8 branches; 3-V with 5-6 branches; 3-VI with 5 
branches; 3-VII with 5 or 8 branches; 4-I with 7-8 branches; 4-II, VI with 6-7 
branches; 4-III with 6 branches; 4-IV triple or 5 branched; 4-V with 6 or 8 
branches; 4-VII with 5 branches; 5-I, VII with 5 branches; 5-II with 7-8 
branches; 90-III with 6-8 branches; 5-IV-VI double; 6-I triple; 6-II single; 6-II, 
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VIL with 6 branches; 6-IV, VI with 4 branches; 6-V with 5 branches; 7-I with 6 
branches; 7-II triple or 6 branched; 7-III, IV with 5 branches; 7-V with 8 or 10 
branches; 7-VI triple; 7-VII double; 8-III, IV triple or 4 branched; 8-V, VI with 
4 branches; 8-VII with 4 or 6 branches; 9-I, VIII single or double; 9-II-VI single; 
9-VII double; 10-I single; 10-II, VI double; 10-II[ with 5-6 branches; 10-IV with 
6 branches; 10-V, VII with 4 branches; 11-I, ITI-VI single; 11-II double; 11-VII 
double or triple; 14-III-VI single; 14-VII, VIII single or double. Paddle, Ovoid; 
small serrations on distal portion of basal 0.66 of outer margin, minute proxi- 
mally and larger distally; tiny spicules on apical 0.34 of outer and apical 0.28 
of inner margins; midrib reaches apex; seta 1-P single; index 1.63. 

LARVA (Fig. 52). Chaetotaxy as figured and recorded in Table 18. Descrip- 
tion based on one skin with associated adult from Sabah and 5 badly damaged 
skins from Singapore (description by Edwards and Given, 1928, was based on the 
latter 5 specimens). Head. Seta 4-C with 4-8 branches; 5-C double to 5 
branched; 6-C double or triple; 7-C with 7-14 branches; 12-C with 4-8 branches; 
dorsomentum with 36-37 teeth. Antenna. Moderately long, moderately pig- 
mented, with several scattered small spicules, more numerous on basal area; 
seta 1-A with 4-6 branches, moderately long, branches somewhat thickened; 
2-A long, with a subapical constriction; 3-A short, 0.19-0.28 length of 2-A; 
4-A moderately long, 0.38-0.52 length of 2-A; 6-A short, 0.24-0.33 length of 
2-A. Abdomen. Seta 1-VIII with 6-9 branches; 3-VIII with 7-11 branches; 

5- VIII with 8-13 branches; 2-X with 6-8 branches; ventral brush with 10 setae 
on grid and 1-2 precratal shorter ones, all multiple branched; saddle moder- 
ately pigmented, incompletely rings segment X, acus absent; 4 moderately 
long to long anal papillae; comb with 8-12 (usually 10) scales arranged ina 
single curved irregular row, each scale with a stout median apical spine and 
small denticles on laterobasal areas. Siphon. Moderately pigmented; acus 
well developed; index 1. 83-2.30, average 2.14; pecten on basal 0.55-0. 57 of 
siphon, composed of 11-13 (usually 12) teeth, apical 2-4 teeth wider spaced 
than remainder of teeth, apical 6-9 teeth long and slender, each tooth with 1-2 
small stout ventral denticles near base; seta 1-S short, 5-8 branched, base 
attached on basal 0. 64-0. 65 of siphon distad of last pecten tooth. 

DISCUSSION. The above is the first description and illustration of the pupal 
stage of cyvtolabis. The description and illustration given for this species by 
Delfinado (1967) are of a Finlaya, probably a species in the niveus Group. 
Pupal skin NY57-102, described and illustrated by Delfinado (1967: 17, Fig. 7) 
for cyrtolabis, does not belong to the adult male even though the adult and slide 
labels bear the same collection number and information. The following data 
were used in determining the above error: adult specimen of cyrtolabis from 
Thailand is a male but the pupal skin is from a female; data sheet and rearing 
record for collection NY57 indicates 4 species were associated in this collec- 
tion--Culex (Lophoceraomyia ) species (one male with pupal and larval skins), 
Aedes (Finlaya) species (probably prominens; 2 males with pupal skins, one 
male with larval skin), Aedes (Finlaya) niveus Group (one female with pupal 
skin) and Aedes (Aedes) probably new species (one male with pupal skin) 

[adult is cyrtolabis |; pupal skin NY57-102 fits well with members of the ”iveus 
Group of Finlaya, however, it is atypical of other species of Verrallina, 
especially in the development of setae 3-C, 9-VII and VIII and the respiratory 
trumpet; pupal skin NY57-102 differs significantly from the associated pupal 
skin of the female of cyrtolabis from Sabah which also has an associated 
larval skin which compares very well with the larval skins from Singapore; 
and the immature habitat of this collection (NY57) was water in a treehole 
which is characteristic of Finlaya but quite different from the ground pool 
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inhabiting Verrallina. From the above information I believe the pupal skin 
(NY57-102) belongs to a species in the Aedes (Finlaya) niveus Group and was 
mistakenly labeled with the same number as the adult male of cyrtolabis. 

The larva is redescribed from a skin (with an associated pupal skin and 
adult) collected in Malaysia and 5 larval skins from Singapore. The descrip- 
tion and illustration of cyrtolabis by Edward and Given (1928: 344-345) were 
sketchy and incomplete. The larva was therefore illustrated and completely 
described here. 

The adult habitus and male and female genitalia of cyvtolabis indicate the 
species belongs to the uncus Group of species. Tarsomeres 5 and posttarsi of 
the male are illustrated (Fig. 58) for the first time. 

DISTRIBUTION. 29 specimens examined: 119, 11°, 51, 1 with associated 
pupal and larval skins. 

CAMBODIA. Kompong Sela, Phnom Praung; 62, 7°. Kompong Som, Tuk 
Sap; 39: 2% 

MALAYSIA. Sabah, Beaufort, Sipitang; 12 pl, 12, 1°. 

SINGAPORE. 951. 

THAILAND. Nakhon Nayok, Amphoe Muang, Khao Yai; 1“. 

BIOLOGY. The larva from Malaysia was collected from a small, heavily 
shaded ditch containing fresh, clear, temporary, unmoving water located ina 
secondary rain forest and at an elevation of 15 m. 


AEDES (VERRALLINA) DUX DYAR AND SHANNON 
(Figs. 23, 51, 58, 60) 


EGG (Fig. 51). Shape. Fusiform; both anterior and posterior ends with 
a gradual taper, the latter more acute; greatest diameter near middle. Size. 
Length 637-730 microns; width at widest point 154-179 microns. Color. 

Dark brown. Chovrion. Cleared chorion viewed with transmitted light shows a 
reticulation composed of polygonal and irregular sided cells with cell walls 
raised; surface sculpturing well defined on ends and faint on middle 0. 5. 

DISCUSSION. Mattingly (1956: 795) reported the Aedes sp. ? No. 50 of 
Borel (1930: 287) appeared to be Aedes dux. After examining a number of 
specimens of dux from Saigon and comparing them with the description and 
illustrations of Borel's Aedes sp. ? No. 50, Iam confident Mattingly's 
appraisal of this species was correct. 

The following structures of dux are illustrated for the first time: male 
posttarsi (Fig. 58), female posttarsi (Fig. 60), tergum IX of the female geni- 
talia (Fig. 23). 3 

The eggs of dux, previously undescribed, resemble those of the other 
described species of Vervallina. This description is based on 9 mature eggs 
extracted from the abdomen of a specimen in the USNM which possesses the 
following collection data on the labels: PHILIPPINE ISLANDS, Luzon Island, 
Rizal, Camp Nichols, 3 July 1923, Pvt. Carraway collector, genitalia prepara- 
tion number T73.231. Nomencalture used in the description follows Kalpage 
and Brust (1958) and the chorion preparation method used is that of Craig 
(1955). 

Additional information on dux is included in the discussion section of butleri, 

DISTRIBUTION. 322 specimens examined: 2289, 41°, 3 L, 171, 9 E, 

15 with associated skins (6 p, 9 1). 
INDONESIA. Java, Angke, Kopetakan, Semarang, Tijilintjing; 159, 3c. 
MALAYSIA. Perlis, Kg. Sangei Padang, Kg. Sungai Bhorn; 32 pl, 32 p, 
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29,10 pl. 

PHILIPPINES. Leyte Island, Dulag, Palo; 2°, 1°. Luzon Island, Manila, 
Manila; 322, 1%. Pampanga, Camp Stotsenberg; 502. Pangasinan, San Fabian; 
52, 8c. Rizal, Camp Nichols; 37%, 2¢, 9 E. Zambales, Subic Bay; 19 pl, 99, 
50°, 2L, 171. Mindanao Island, Zamboanga, Zamboanga City; 22, 2°. Min- 
doro Island, Caminawit Point; 12, 1°. Samar Island, San Antonio; 19. 
Philippine Islands, no locality given; 10°. 

SOUTH VIETNAM. Binh Dinh, Qui Nhon; 42. Gia Dinh, Khanh Hoi (Sai- 
gon Port), Saigon, Tan Son Nhut (U. S. Army Tent Camps Alpha and Bravo); 

22 pl, 329, 20 pl, 100, 1 L. Khonh Hoa, Cam Ranh, Nha Trang; 2°, 1¢ 
Phong Dinh, Can Tho; 1°. Thua Thien, Phu Bai; 12. 

THAILAND. Chanthaburi, Wat Khao Phloi Waen; 12. Phra Nakhon, Bangkok; 
82, 30°. Samut Prakan; 22 p, 1¢ p. Songkhla; 12. Thailand, no locality given; 
1%. 

BIOLOGY. In Malaysia immatures were collected from small animal 
hoofprints near the coast, buffalo hoofprints and ground pools containing 
colored or clear, fresh, unmoving, temporary water in unshaded areas 
located in and near villages. 

Immatures were collected from ground pools (Thailand), footprint in 
ricefield, buffalo wallow, duckweed pool (Philippines), marshy depressions, 
wheel track, footprints and ground pools (South Vietnam). 

Adults were taken in light traps in South Vietnam. 


AEDES (VERRALLINA) EMBIENSIS HUANG 
(Fig. 58) 


DISCUSSION. Upon examining the holotype male of embiensis I found 
posttarsi I and II with ungues unequal in size, each with a tooth and III with 
ungues equal in size, both simple (Fig. 58), which differs from Huang (1968: 
25) who reported only the larger ungues of I and Il as bearing teeth. The 
basal mesal lobe of the genitalia possessed 7 (9 on other side) moderately 
long setae on apical area and 11 (10 on other side) short setae on basal portion 
which also differs from Huang who recorded 9 setae on the mesal lobe (apical 
area of basal mesal lobe). These features are like carmenti and when the 
genitalia of embiensis were compared to the former species no consistant 
differences could be found. The adults of these 2 species are also very similar 
in habitus, however, embiensis differs by possessing poorly developed white 
scaled dorsal bands on abdominal terga III-V and a few more hairs ventrad of 
scale patch of mesepimeron. 

Several features indicate embiensis and carmenti may be conspecific, 
some of which are: no apparent differences between the male genitalia; male 
posttarsi are identical; adults are very similar in habitus, except abdominal 
banding; tergal abdominal scaling variable in other species of the subgenus; 
and type-locality of embiensis is within the geographical range of carmentzt, 
The exact taxonomic status of embiensis, however, I feel should await the 
collection of progeny reared specimens, both male and female, with associ- 
ated immature skins from the type-locality. 
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AEDES (VERRALLINA) FRAGILIS (LEICESTER) 
(Figs. 21, 29) 


The following information supplements the descriptions of Leicester (1908: 
198), Delfinado (1968: 15) and Klein (1973: 5). 

FEMALE. Based on the holotype of malayi and females from Cambodia 
and Malaysia. Head, Antenna 1.22-1.26 length of proboscis; maxillary palpus 
0.17-0.18 length of proboscis; proboscis 0.96-0.98 length of femur I; eyes 
separated in front with broad white scales on interocular space. Thorax. Fol- 
lowing setae present: 2 median anterior promontory; numerous acrostichal 
(anterior and posterior); numerous dorsocentral (anterior and posterior); 
scutal fossal (3 anterior and 3-4 lateral); numerous supra-alar; 4 posterior 
medial scutal; 1 postalar callar; scutellar (3 long and 2-3 short ones on lateral 
lobe, 4 long and 3 short ones on median lobe); 7-10 antepronotal; 3-4 post- 
pronotal; 7-8 propleural; 2-4 postspiracular; 3-4 upper and 7-8 posterior 
mesepisternal; 5-6 on prealar knob; and mesepimeron with 5-6 dorsad of 
scale patch. Prosternum, subspiracular area, paratergite, mesomeron and 
metameron bare. Wing. Remigium with 1 seta. Halter. Pedicel pale; 
capitellum brown scaled. Genitalia (Fig. 21). As illustrated. 

MALE. Based on the lectotype of fragilis. Head. Antenna plumose, 1.09 
length of proboscis; maxillary palpus short, 0.09 length of proboscis; eyes 
separated infront. Thorax. Following setae present: 2 median anterior 
promontory; numerous acrostichal (anterior and posterior); numerous dorso- 
central (anterior and posterior); scutal fossal (2-3 anterior and 3 lateral); 
numerous supra-alar; 4 posterior medial scutal; 1 postalar callar; scutellar (4 
long ones on lateral and median lobes, based on size of setal bases); 7-8 
antepronotal; 2 postpronotal; 5-6 propleural; 2 postspiracular; and mesepimeron 
with 5 dorsad of scale patch. Prosternum, subspiracular area, paratergite, 
mesomeron and metameron bare. Wing. Remigium with 1 seta. Genitalia 
(Fig. 29). Phallosome complex, opisthophallus consists of a moderately pig- 
mented tergal transverse bridge between parameral apodemes, median 
caudal margin produced into a long broad tapering lobe with apex sharply 
pointed and extends caudad to near apices of prosophallic arms, a small 
pointed tongue-like lobe situated on tergal surface near middle and projected 
caudally; sternum IX with 9-10 setae and 5-6 broad scales near center; 
remainder of genitalia as in the illustration. 

DISCUSSION. The holotype male genitalia of fragilis are completely 
illustrated showing the complex arrangement of the phallosome. Edwards 
(1917: 222) partially illustrated the male genitalia of this species for the first 
time but did not show the basal mesal lobe and only drew part of the phallosome. 
Delfinado (1968: Fig. 8) redrew Edward's illustration. 

The inclusion of malayias a synonym of fragilis by Delfinado (1968: 15) 
appears to be correct but final determination should await reared specimens of 
both sexes with associated immature skins or sibling reared males and 
females. 

Male adult habitus features of fragilis are similar to those of consonensis 
(see Reinert 1973b) but these 2 species can be separated as follows--fragilis 
possesses: antenna 1.09 length of proboscis; maxillary palpus 0.09 length 
of proboscis; postpronotum with 2 posterior setae; and mesepimeron with 5 
setae dorsad of scale patch, while consonensis possesses: antenna 0. 82 
length of proboscis; maxillary palpus 0.195 length of proboscis; postpronotum with 
5 posterior setae; and mesepimeron with 11 setae dorsad of scale patch. 
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TYPE-DATA. The holotype female of malayi in the BMNH possesses the 
following label information in addition to that listed by Delfinado (1968: 16): 
20/12/03, Mosq. 53, Dr. G. F. Leicester, 1912-350. I remounted the geni- 
talia in Canada balsam and gave the slide preparation number T73. 596. 

The holotype of malayi is in fair condition and is as follows: scutum partially 
rubbed; right legs I and II and tarsomeres 2-5 of II missing; and right wing 
missing. The genitalia are in good condition and mounted on a microscope 
slide. 

The male lectotype of fvagilis is in poor condition and is as follows: left 
antenna and left palpus missing; pleural areas rubbed; all legs except right 
femur and tibia of II] missing (parts of 2 legs mounted on slide with genitalia); 
left wing missing; and abdominal terga II-V not attached to specimen but glued 
to the paper stage attached to the pin. Male genitalia were dissected, mounted 
in Canada balsam on a microscope slide and are in good condition. 

DISTRIBUTION. 4 specimens examined: 392, 1°. 

CAMBODIA. Kompong Som, Tuk Sap; 19. 

MALAYSIA. Johore, Panti Forest Reserve; 1°. Selangor, Kuala Lumpur; 
12 (holotype of malayi), 1% (lectotype of fragilis). 

BIOLOGY. One female from Johore, Malaysia was collected from a biting 
collection on a clear day in a partially shaded area of a secondary rain forest 
in hilly terrain, on 5 September 1969 at 1300 hours and at an elevation of 76 m. 


AEDES (VERRALLINA) GIBBOSUS DELFINADO 
(Figs. 25, 53, 58) 


PUPA. The pupa is completely described here since the original descrip- 
tion was incomplete and based on a single specimen. Chaetotaxy as recorded 
in Table 6. Respiratory trumpet. Moderately pigmented; index 3.18-5. 00, 
average 4.26. Metanotal plate. Lateral portion heavily pigmented. Abdomen. 
Setae 6, 9-VII weakly developed; 4-VIII double or triple; 9-VIII single. Paddle. 
Ovoid; minute serrations on distal portion of basal 0.63 of outer margin; 
minute spicules on apical 0.37 of outer and apical 0.27 of inner margins; mid- 
rib does not reach apex; seta 1-P moderately long, single; index 1.3-1.7, 
average 1.51. 

LARVA (Fig. 53). Chaetotaxy as figured and recorded in Table 19. Head, 
Seta 4-C with 5-10 branches; 5-C triple to 6 branched; 6-C triple to 5 branched; 
7-C with 9-15 branches; 12-C with 6-8 branches; dorsomentum with 35-40 
teeth. Antenna. Moderately long, lightly to moderately pigmented, with 
several small scattered spicules; seta 1-A triple to 5 branched, moderately 
long; 2-A long, with a subapical constriction; 3-A short, 0.26-0.36 length of 
2-A; 4-A moderately long, 0. 51-0. 70 length of 2-A; 6-A short, 0.29-0.38 
length of 2-A. Abdomen. Seta 1-VII with 5-10 branches; 3, 5-VIII with 6-11 
branches; 2-X with 6-10 branches; ventral brush with 10 setae on grid and 2 
precratal shorter ones, all multiple branched; saddle moderately pigmented, 
incompletely rings segment X, acus absent; 4 moderately long anal papillae; 
comb with 7-12 (usually 10) scales arranged in a single curved row, each 
scale with a stout median apical spine and small denticles on laterobasal areas. 
Siphon. Moderately pigmented; acus well developed; index 2.36-3.16, aver- 
age 2.88; pecten on basal 0. 49-0. 53 of siphon, composed of 9-12 (usually 10) 
teeth, apical 2-3 teeth longer, smooth and wider spaced than remainder each 
of which has a small stout ventral denticle near base; seta 1-S short, double or 
4 branched, base attached on basal 0. 63-0. 66 of siphon distad of last pecten 
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tooth. 

DISCUSSION. The holotype data are amended as follows (information from 
collection data sheet and specimen label): holotype male (genitalia mounted on 
slide) with associated pupal skin, THAILAND, Songkhia, Amphoe Haad Yai, 
near Ton Nga Chang Waterfalls, 6 km from weather station to the main road, 

27 May 1965, collection number SL-87-138, USNM type No. 69211, Kol Mong- 
kolpanya collector, pupal slide preparation number 18148, collected as a pupa 
from a large (8 feet x 30 feet) pool in a dry stream bed, water containing 
numerous leaves and sticks with moderate shade from bamboo. Holotype 
desposited in the USNM. 

The present description and illustration are the first of the fourth stage 
iarva of this species and are based on 4 reared specimens with associated skins. 
Tarsomeres 5 and posttarsi of the male are also illustrated for the first time 
(Fig. 58). 

Female genitalia of gibbosus are very distinctive, especially in the develop- 
ment of the lower vaginal sclerite and the shape and presence of several setae 
on tergum IX (Fig. 25). 

Adults of gibbosus are easily recognized by the presence of fine hairs and 
scales on the metameron. Other species with this feature and occuring within 
the distribution range of gibbosus are members of the andamanensis Group, 
however, these species also possess scales on the antepronotum and post- 
spiracular area and setae on the median dorsal area of the prosternum. 

DISTRIBUTION. 77 specimens examined: 229, me 4 1, 24 with associated 
skins (10 p, 131, 11 incomplete). 

INDONESIA. Java, Pagar Dewa; 1 genitalia Gidanta on slide) paratype. 

MALAYSIA. Negeri Sembilan, Ulu Serting Forest Reserve; 12 pl. Pevak, 
Choir Big Game Forest Reserve; 12 pl, 42 p, 39, 5c p. Sabah, Beaufort, 
Kudat, Tenom, Mandalom Forest Reserve, Sipitang Forest Reserve, Keningau, 
Tuaran; 42 pl, 59, 40° pl, 20°, 4 L. Selangor, Rantaw Panjang; 12 genitalia 
(mounted on slide) paratype. 

THAILAND. Krabi, Ban Phru Toei; 1% pl. Phangnga, Khao Sung; 12 pl, 
1° 1. Songkhla, Amphoe Haad Yai, near Ton Nga Chang Waterfalls; 192 pl, 1° p 
(holotype). 

BIOLOGY. In Thailand immatures were collected from large stream pools 
in dry stream beds (filled with rain water) and a swampy area; from clear or 
turbid, fresh, unmoving, temporary water in moderately shaded areas located 
in a secondary rain forest, a bamboo grove and a secondary scrub area; and 
once at an elevation of 80 m. 

Immatures in Malaysia were collected from small and large flood and ground 
pools and a large swampy area; from clear, fresh, unmoving, temporary water 
in moderately and heavily shaded areas located in secondary rain forests; and 
at elevations from 30-260 m. One female was taken in a biting collection. 


AEDES (VERRALLINA) HAMISTYLUS LAFFOON 
(Figs. 21, 58, 60) 


DISCUSSION. The female posttarsi and tarsomeres 5 (Fig. 60) and tergum 
IX (Fig. 21) are illustrated for the first time. Male posttarsi and tarsomeres 5 
are shown in Figure 58. 

DISTRIBUTION. ‘11 specimens examined: 499, 17°, 5 L. 

MALAYSIA. Sabah, Lahan Datu, Kg. Bukit Blachan; 19. 

PHILIPPINES. Balabac Island, Cape Melville; 46¢, 12° and 5 L (para- 
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types), 1° (holotype). Mindoro, San Jose; 2¢ and 4c (paratypes). 

BIOLOGY. One female from Malaysia was collected from a biting col- 
lection on a clear day, in a partially shaded area of a secondary rain forest, 
on 20 May 1970 at 1440 hours and at an elevation of 30 m. 


AEDES (VERRALLINA) HARRISONICUS NEW SPECIES 
(Fig. 8) 


FEMALE. Head, Antenna dark brown, 0.97-0.98 length of proboscis, 
pedicel brown with a few small dark scales and short fine brown hairs mesally, 
flagellomere 1 with basal 0.55 pale and with a few small dark scales; clypeus 
dark brown, bare; maxillary palpus dark brown scaled, 4 segmented, 0.15- 
0.17 length of proboscis; proboscis dark brown scaled, 1.02-1.10 length of 
femur I; eyes contiguous; ocular setae dark brown; scales on head broad, 
dark brown and decumbent except for narrow curved golden scales along 
coronal suture and a few on ocular line which become more numerous mesally, 
a stripe of broad white scales on lateral surface extending from area in front 
of antepronotum to ocular line and postgena with similar scales; occiput with 
a number of short brown erect forked scales and a few decumbent broad white 
scales. Thorax. Scutal integument dark reddish-brown; scutum covered with 
narrow curved reddish-brown scales except for a few narrow curved golden 
scales on median anterior promontory area, anterior scutal fossal area and 
‘supra-alar area; scutellum with narrow curved reddish-brown scales on each 
lobe; dark brown setae on the following areas: 3-4 median anterior promon- 
tory, numerous acrostichals (anterior and posterior), numerous dorsocentrals 
(anterior and posterior), scutal fossal (3-5 anterior, 5-7 lateral and 2 posteri- 
or), numerous supra-alar, 5-6 posterior medial scutal, 1 postalar callar and 
scutellar (5-6 long and 3-4 short ones on lateral lobe, 5-7 long and 4-6 short 
ones on median lobe); pleural integument dark reddish-brown; antepronotum 
without scales, 9-13 dark setae; postpronotum with narrow curved reddish- 
brown scales dorsally, 5-6 posterior brown setae; propleuron with a patch of 
broad white scales, 15-18 brown setae; prosternum, subspiracular area, 
paratergite, mesomeron and metameron bare; postspiracular area without 
scales, 5-7 brown setae; mesepisternum with an upper and a lower patch of 
broad white (with a brownish tinge) scales, 4-5 upper and 10-16 posterior 
setae, lower ones shorter, a few short fine golden hairs on anterodorsal area; 
prealar knob without scales, 9-15 brown setae; mesepimeron with a patch of 
broad white scales near center, 19-33 golden-brown setae dorsad of scale patch, 
numerous long golden hairs caudad of scale patch and extending below it to near 
lower margin of sclerite. Legs, Coxae I-III each with several brown setae, I 
with broad brown scales and a small dorsal patch of white ones on anterior 
surface, II and III each with a patch of broad white scales on anterior surface; 
trochanters I-III each with a few broad white scales; femora I and II each with 
anterior surface brown scaled, posterior surface brown scaled with a longi- 
tundinal white scaled stripe from base to near apex, stripe dorsal on I and 
ventral on II, III with anterior and posterior surfaces mostly white scaled and 
with a dorsal brown scaled longitudinal stripe from base to apex, forming a 
narrow apical brown band; tibiae I-III and tarsi I-III brown scaled; posttarsi 
I-III each with 2 ungues, I and II with ungues equal, each with a tooth, II with 
ungues equal, both simple. Wing. Dorsal and ventral veins with brown 
scales; alula with several moderately broad brown scales on margin; upper 
calypter with several brown setae on margin; 1-2 brown remigial setae. 
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Halter. Pedicel pale; capitellum creamy-white scaled. Abdomen. Terga 
brown scaled with a laterobasal white scaled patch on I-VII; sterna creamy- 
white scaled with a few pale brown scales apically; terga and sterna with numer- 
ous golden setae, mostly along posterior margins. Genitalia (Fig. 8). Tergum 
VIII lightly to moderately pigmented, very wide, base very slightly concave, 
apex gently convex, a number of short and moderately long setae on apical 
0.28-0.43, several along apical margin long, numerous broad scales covering 
apical 0.63-0.68, basolateral seta present, basal 0. 35-0.40 retracted into 
segment VII, VIII-Te index 0.35-0.42, VIII-Te/IX-Te index 1.67-2.27; ster- 
num VIII lightly to moderately pigmented, wide, base nearly straight, apex 
with a small median indentation with a small lobe on each side of midline, 
numerous moderately long setae apically, numerous short and a few moderately 
long setae scattered over apical 0.92-0.94, numerous broad scales covering 
most of area, apical intersegmental fold unpigmented, VIII-S index 0. 59-0. 63; 
tergum IX lightly pigmented with a triangular moderately pigmented plate on 
each side of midline, wide, setae absent, covered with minute spicules, IX-Te 
index 0.43-0.49; insula unpigmented, short, covered with minute spicules, 
4-5 tiny tuberculi, each with a small spicule; lower vaginal lip heavily pig- 
mented, median area narrow, lateral areas wide and wrinkled, basal area 
bulbous and wrinkled, lower vaginal sclerite composed of a large median 
heavily pigmented wrinkled plate which is incompletely divided along most of 
midline except basal portion; upper vaginal lip heavily pigmented, wide through- 
out, forming nearly right angles at posterolateral margin, developed into a 
broad shield caudad of spermathecal eminence, upper vaginal sclerite heavily 
pigmented, large, extending mesad from lateral portions of vaginal lip and 
covering much of the vaginal roof; spermathecal eminence heavily pigmented, 
large, dorsal surface with a long basal extension covered with closely matted, 
moderately long, branched spiny excrescences, ventral outline heart-shaped; 
postgenital lobe short, moderately broad, apex with a small median indenta- 
tion, 21-29 setae on each side of midline, completely covered with minute 
spicules, dorsal PGL index 0.47-0.68, ventral PGL index 0. 70-0. 79; peri- 
anal membrane with minute spicules; cercus triangular in shape, moderately 
long, broad at base, apex acute, completely covered with minute spicules, 
dorsal surface with numerous short and moderately long setae over apical 
0.90-0.94, a few long setae at apex, 0-3 broad scales, ventral surface with 
short and moderately long setae on outer margin and becoming more numer- 
ous apically, cercus index 2.00-2.42, cercus/dorsal PGL index 3.25-4.48; 3 
seminal capsules, 1 large, 1 medium and 1 small in size, heavily pigmented, 
ovoid, each with several small seminal capsule pores near orifice, base of 
accessory gland duct unpigmented. 

MALE, PUPA, LARVA AND EGG. Not known. 

DISCUSSION. There appears to be no consistant differences between the 
adult habitus of harrisonicus and the other members of the wncus Group. 

Female genitalia of harrisonicus are similar to the other members of the 
uncus Group but can easily be separated from them by the development of 
the lower and upper vaginal lips, shape of the area covered with spiny 
excrescences of the spermathecal eminence, and development of the lower 
vaginal sclerite. 

There is a possibility that havvrisonicus may be the female of one of the 
previously described members of the uwncus Group for which only the male is 
known, however, it is impossible at present to assign it to an existing species 
because the adults of the group exhibit no noticeable differences and the im- 
matures of the new species are unknown. Since harrisonicus is separated 
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geographically from the species with unknown females (nubicolus, protuberans 
and torosus) it is best at present to describe it as new. 

This species is dedicated to Bruce A. Harrison, Department of Entomology, 
Walter Reed Army Institute of Research, Washington, D. C., in recognition of 
his work on mosquitoes in Southeast Asia. 

TYPE-DATA. Holotype female, INDONESIA, Java, Megamendg Mts., 

10 January 1909, Bryant and Palmer collectors, genitalia preparation number 
T73. 388; 7 female paratypes, genitalia preparation numbers T73.400, T73.401, 
T73.402, T73.568, T73.569, 46-II-14a (no adult), 46-III-10e, each with the 
following label data, INDONESIA, Java, Mt. Gede, 1909, Bryant and Palmer 
collectors. The holotype and 6 paratypes are deposited in the USNM, and one 
paratype will be deposited in the BMNH. 

The holotype is in good condition, though somewhat rubbed, and all para- 
types are moderately to heavily rubbed, most also with several legs missing. 

DISTRIBUTION. Known only from localities mentioned in type-data. 

BIOLOGY. Nothing is known about the biology of this species. 


AEDES (VERRALLINA) INCERTUS EDWARDS 
(Figs. 9, 25) 


Aioretomyia Taeniata Leicester 1908, Culicidae Malaya 3: 190 (2) (Name pre- 
occupied). 
Aedes(Aedes) incertus Edwards 1922a, Indian J. Med. Res. 10: 268 (nom. 
nov. for Taeniata Leicester 1908, non Wiedemann 1828). 
Aedes (Aedes) dermajoensis Brug 1831, Tijdschr. Entomol. 74: 250 (o*). 
NEW SYNONYM. 


FEMALE. Head, Antenna dark brown, 1.02-1.10 length of proboscis, 
pedicel light brown with a few small brown scales and short fine brown hairs 
mesally, flagellomere 1 with basal 0.4 pale and with several small brown 
scales; clypeus dark brown, bare; maxillary palpus blackish-brown scaled, 
0.14-0.15 length of proboscis; proboscis blackish-brown scaled, 1.06-1.12 
length of femur I; eyes contiguous; ocular setae dark brown and well developed; 
scales on head broad, dark brown and decumbent except for narrow curved 
golden-brown scales along coronal suture and a few on ocular line which be- 
come more numerous mesally, a stripe of broad white scales on lateral sur- 
face extending from area in front of antepronotum to ocular line and postgena 
with similar scales; occiput with a number of short brown erect forked scales 
and a few decumbent broad white scales. Thorax, Scutal integument reddish- 
brown; scutum covered with narrow curved reddish-black scales except for 
narrow curved golden-white scales forming small patches (occasionally only a 
few golden-white scales) on median anterior promontory area, anterior scutal 
fossal area, supra-alar area and a few on basal area of median lobe of scutel- 
lum; scutellum with pale brown to golden narrow curved scales on each lobe; 
dark brown setae on following areas: 3 median anterior promontory, numerous 
acrostichals (anterior and posterior), numerous dorsocentrals (anterior and 
posterior), scutal fossal (3-6 anterior, 2-3 lateral and 1-2 posterior), numer- 
ous supra-alar, 6 posterior medial scutal, 1 postalar callar and scutellar 
(3-4 long and 2-4 short ones on lateral lobe, 5-6 long and 3-5 short ones on 
median lobe); pleural integument reddish-brown; antepronotum without scales, 
8-13 brown setae; postpronotum with narrow curved reddish-black scales on 
upper area, 3-5 posterior brown setae; propleuron with a patch of broad white 
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scales, 12-18 brown setae; prosternum, subspiracular area, paratergite, 
mesomeron and metameron bare; postspiracular area without scales, 2-4 brown 
setae; mesepisternum with an upper and a lower patch of broad white scales, 
3-6 upper and 10-16 posterior brown setae, lower ones shorter and golden, a 
few short fine golden hairs on anterodorsal area; prealar knob without scales, 
6-9 brown setae; mesepimeron with a patch of broad white scales near center, 
10-17 golden setae dorsad of scale patch, several short fine golden hairs along 
posterior margin and posteroventral corner of scale patch. Legs, Coxae I-III 
each with several brown setae, I with broad brown scales and a small dorsal 
and ventral patch of broad white scales on anterior surface, II and III each with 
a patch of broad white scales on anterior surface; trochanters I-III each with a 
few white and pale brown scales; femora I and II each with anterior surface 
brown scaled, posterior surface brown scaled with a longitudinal white scaled 
stripe from base to near apex, stripe dorsal on I and ventral on II, II with 
anterior and posterior surfaces mostly white scaled and with a dorsal brown 
scaled longitudinal stripe from base to apex, forming a narrow apical brown 
scaled band, II and III each with a few anterior apical pale scales; tibiae I-III 
brown scaled, I and II each with a posterior longitudinal white scaled stripe, 
indistinct on I; tarsi I-iII each brown scaled; posttarsi I-III each with 2 ungues, 
I and II with ungues equal, each with a tooth, III with ungues equal, both simple. 
Wing. Dorsal and ventral veins with brown scales; alula with several narrow 
brown scales on margin; upper calypter with several brown setae on margin; 
1-2 brown remigial setae. Halter. Pedicel pale; capitellum with creamy-white 
lateral scales and a few brown dorsal ones. Abdomen. Terga brown scaled 
with a laterobasal white scaled patch on I-VII, dorsal pale scaled markings 
extremely variable, ranging from well developed white scaled basal bands 

(not reaching laterobasal white scaled patches) on II-VI to dorsal areas all 
brown scaled; sterna each brown scaled with a large triangular laterobasal 
white scaled patch which connects mesally on base of some sterna; terga and 
sterna with numerous golden setae, mostly along posterior margins. Genitalia 
(Figs. 9 and 25). The female genitalia of the lectotype of incertus are illustra- 
ted. The genitalia of this species are very uniform but vary from specimen to 
specimen in the number of short hair-like spicules on the basal area of the 
spermathecal eminence. The number of spicules range from a few to many, 
the lectotype having an intermediate number. 

MALE. Similar to female in general habitus but with the following differ- 
ences. Head, Antenna plumose, 0.87-0.95 length of proboscis; maxillary pal- 
pus 0.10-0.11 length of proboscis; proboscis 1.27-1.31 length of femur I. 
Thorax, Scutal fossal setae (2-4 anterior, 3-4 lateral and 1 posterior); 10-13 
propleural setae; 3-4 upper and 8-12 posterior mesepisternal setae; 5-8 prealar 
knob setae; mesepimeron with 9-12 setae dorsad of scale patch. Legs. Post- 
tarsi each with 2 ungues, I and II each with ungues unequal, each with a tooth, 
II with ungues equal, both simple. Abdomen. Terga I-VII each with a small 
laterobasal white scaled patch, dorsal white scaled markings variable, ranging 
from all dark dorsally to a well developed white scaled basal band which is con- 
tinuous with laterobasal white scaled patch. Genitalia. As illustrated by Del- 
finado (1967, Fig. 8) and Klein (1973, Fig. 1). The tergoapical projection of 
the gonocoxite varies from sharply pointed to bluntly pointed (Fig. 25). 

PUPA. The pupa is completely described here since the original description 
was incomplete. Chaetotaxy as recorded in Table 7. Respivatory trumpet. 
Heavily pigmented; index 3.91-5.29, average 4.62. Abdomen. Setae 6, 9-VII 
weakly developed; 4- VIII double to 5 branched; 9-VIII single. Paddle. Ovoid; 
minute serrations on distal portion of basal 0.67-0.72 of outer margin; minute 
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spicules on apical 0. 40-0. 49 of outer and apical 0.15-0.23 of inner margins; 
midrib does not reach apex; seta 1-P moderately long, single; index 1. 50-1. 72, 
average 1.6. 

LARVA. Chaetotaxy as recorded in Table 20. Head. Seta 4-C with 5-8 
branches; 5-C double to 4 branched; 6-C double or triple; 7-C with 8-12 branches; 
12-C with 6-9 branches; dorsomentum with 34-38 teeth. Antenna. Moderately 
long, lightly pigmented, with several small scattered spicules, more numerous 
on basal area; 2-A long, with a subapical constriction; 3-A short, 0.2-0.3 length 
of 2-A; 4-A moderately long, 0.54-0.70 length of 2-A; 6-A short, 0.28-0. 39 
length of 2-A. Abdomen. Seta 1-VUI with 5-9 branches; 3-VII with 5-10 bran- 
ches; 5-VIII with 7-12 branches; 2-X with 6-10 branches; ventral brush with 
9-10 setae on grid and 2-3 precratal shorter ones, all multiple branched; saddle 
moderately pigmented, incompletely rings segment X, acus absent; 4 moderate- 
ly long anal papillae; comb with 8-11 (usually 10) scales arranged in a single ir- 
regular row, each scale with a stout median apical spine and small denticles on 
laterobasal areas. Siphon. Moderately pigmented; index 2.51-3.06, average 
2.71; pecten on basal 0. 51-0. 56 of siphon, composed of 8-12 (usually 10) teeth, 
apical 2-3 teeth longer and wider spaced than remainder of teeth, each tooth 
long, slender and with a small stout ventral denticle near base; seta 1-S short, 
triple to 5 branched, base attached on basal 0. 64-0. 65 of siphon distad of last 
pecten tooth. 

DISCUSSION. The lectotype female of incertus has abdominal terga II-VI 
(remainder of abdomen missing) each brown scaled with a narrow tergobasal 
white scaled band and a small laterobasal white scaled patch which is not con- 
nected to the white scaled band. The holotype male of dermajoensis has ab- 
dominal terga I-IV each brown scaled with a small laterobasal white scaled 
patch. The male genitalia of the latter have a sharply pointed tergoapical 
projection of the gonocoxite (as in Delfinado 1967, Fig. 8). Two males from 
Sabah, Malaysia have identical genitalia to the type of dermajoensis but one 
has well developed basal white scaled bands on abdominal terga II-III and the 
other one has bands on terga II-VI. One male from Krabi, Thailand and 3 
males from Cambodia have well developed basal white scaled bands onabdominal 
terga III-V and a few tergobasal white scales on II, one Cambodian specimen 
also with a band on VI, 2 additional Cambodian specimens have white bands on 
terga I[-VII, and the genitalia of all 5 are identical to dermajoensis except 
the tergoapical projection of the gonocoxite which is bluntly pointed (as in 
Klein 1973, Fig. 1). Two males from Songkhla, Thailand have narrow basal 
white scaled bands on abdominal terga III-VI, a few tergobasal white scales 
on II and genitalia identical to dermajoensis. One male from the type-locality 
of dermajoensis has abdominal markings like dermajoensis but genitalia like 
the Cambodian males. A collection from Selangor, Malaysia contained 8 males 
all of which had genitalia similar to the holotype of dermajoensis but with basal 
white scaled bands on the following terga: III-V on 2 males, III-IV on 3 males, 
and no bands on 3 males. Four females from Cambodia, one female from 
Phangnga, Thailand and one female from Perak and 3 females from Selangor, 
Malaysia have abdominal markings similar to the lectotype of incertus. Three 
females from Songkhla, Thailand and one female from Sabah, Malaysia have 
abdominal terga each brown scaled with a small laterobasal white scaled patch 
and only 2-6 white scales tergobasally on terga III and IV, the Sabah specimen 
also with 1-3 white scales on Il, however, 3 females from this same locality, 
one female from Narathiwat, Thailand and 4 females from Sabah, Malaysia, 
lacked tergobasal white scales. The above specimens demonstrate that the 
abdominal tergal markings are extremely variable and range from well 
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developed tergobasal white scaled bands to lacking tergal white scales in both 
incertus and dermajoensis. The tergoapical projection of the gonocoxite is 
variable in the male genitalia of dermajoensis (Fig. 25). I can not find any 
differences between the immatures of incertus females and immatures of der- 
majoensis males. The larva and pupa of incertus are redescribed above. 
From the above evidence I believe dermajoensis to be conspecific with incertus. 
Upon examination I found the pupal specimens of dermajoensis, studied and 
labeled by Delfinado (1967), to have seta 6-VII 4-5 branched (not single), 7-V 
triple to 7 branched (not single) and cephalothoracic seta 10-C double to 4 
branched (not 5-6. branched). These setae conform to the branching of the 
setae on incertus and therefore support the above synonymy. In addition, the 
females of incertus and males of dermajoensis from Thailand reported by 
Delfinado (1967) came from the same collection. 

Female genitalia of the above specimens are very uniform but vary in the 
number of small hair-like spicules on the basal area of the spermathecal 
eminence. The genitalia are similar to those of varus and panayensis (see 
discussion of varus). 

Aedes incertus belongs to a species group with panayensis, prioekanensis 
and varus. The female and male genitalia of this group show many similarities 
in their development. 

TYPE-DATA. The lectotype female of incertus in the BMNH possesses the 
following adult label information: A. Taeniata| written on top of paper stage |, 
Jungle 5th mile Gombak Rd., Kuala Lumpur, Midday, 29/2/04 [ written on 
underside of paper stage]; co-type; Kuala Lumpur, Fed. Malay States, 

Dr. G. F. Leicester, 1912-350; 2 lectotype, M. Delfinado, 1960; SEAMP 
Acc. No. 374; genitalia preparation number T73.561. The holotype male of 
dermajoensis contains the following adult label information: Aedes (Ae.) 
dermajoensis n. sp. o TYPE Brug; 18.153; Sumatra: Benkulen, xi-xii. 1929, 
Col. S. L. Brug, B. M. 1930-511; From larva in pool in virgin forest; SEAMP 
Acc. No. 376. Brug's field notes for this specimen differ somewhat from the 
label data and are as follows: Ae. dermajoensis, 18.153 type Br. Mus.| 18. 
153 is the specimen collection number], Marsh in low primary forest (Breed- 
ing place H) [ translation kindly supplied by P. F. Mattingly], de Rook | col- 
lector], Dermajoe (Benkoelen), Nov.-Dec. 1929. The locality Benkoelen was 
spelled differently on the label attached to the holotype. 

The lectotype female of incertus is in very poor condition and is as follows: 
only a fragment of thorax remains on a minuten pin; abdominal segments I-VI 
glued to paper stage; right and left midlegs and right hindleg glued to paper 
stage; the genitalia were mounted on a celluloid point but I remounted the genit- 
alia in Canada balsam on a microscope slide (genitalia in good condition); re- 
mainder of specimen missing. 

The holotype male of dermajoensis is in poor condition and is as follows: 
most of head missing, including appendages; thorax pinned through pleural 
areas of both sides with a minuten pin, pleural areas somewhat rubbed; ab- 
dominal segments I-IV and part of V intact and in good condition; right foreleg 
intact, left midleg mounted in balsam on a celluloid point with genitalia, re- 
maining legs missing; both wings in fair condition; genitalia mounted in a drop 
of balsam on a celluloid point and in good condition. 

DISTRIBUTION. '73 specimens examined: 269, 21°, 1 pl, 14 with asscoi- 
ated skins (4 p, 101). 

CAMBODIA. Kompong Sela, Stung Chral; 32, 30°. Kompong Som, 
Sihanoukville; 12. Siem Reap, Angkor Forest; 2. 

INDONESIA. Sumatra, Dermajoe (Benkoelen); 1° (holotype of dermajoensis), 
ee. ic. 
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MALAYSIA. Pevak, Tanjong Tualang Forest Reserve; 12. Sabah, Beau- 
fort; 52, 10 pl, 10°. Selangor, Kuala Lumpur; 19 (lectotype of incertus), Tem- 
pler Park;.3%,.1¢ pl, 1¢ p,-1¢. 

THAILAND. Kyvrahi, Ban Phru Toei; 1% p. Navathiwat, Amphoe Waeng, 
Soi Teo; 22 pl. Phangnga, Nam Tai; 12. Songkhla, Amphoe Haad Yai, Ton 
Nga Chang Waterfalls; 62 pl, 12, 20% p, 1 pl. 

BIOLOGY. In Thailand immatures were collected from small and large 
flood pools in dry stream beds and a small seepage pool; from clear or turbid, 
fresh, unmoving, temporary water in partially shaded areas; located in secon- 
dary rain forests; and at elevations from 46-80 m. 

In Malaysia immatures were collected from small flood and ground pools 
containing clear, fresh, unmoving, temporary water, in partially and heavily 
shaded areas located in secondary rain forests in hilly and valley terrains, and 
at elevations of 30-152 m. In Perak a female was taken biting man in a sec- 
ondary rain forest between 0800-1050 hours. 


AEDES (VERRALLINA) INDEC ORABILIS (LEICESTER) 
(Fig. 21) 


DISCUSSION. Aedes indecorabilis was described by Leicester (1908: 200) 
from 2 cotypes, a male and a female, which he stated (page 201) were "Bred 
from larvae taken in a small jungle pool near Kuala Lumpur.'' Only the 2 
damaged adults remain, the associated immature skins could not be located 
and are presumed lost. The cotype male possesses the following information, 
in Leicester's handwriting, on the underside of the paper stage holding the 
adult: Larva fr. pool in jungle patch Gombak Rd. 5 miles fr. Kuala Lumpur, 
29/2/04; however, the female cotype contains the following handwritten infor- 
mation on the underside of the paper stage: Jungle 5th mile Gombak Rd. , 
11/2/04. The above label data indicate that both the cotypes were collected 
in the same locality but on different days in February 1904 and no mention is 
given of the female being reared. The adults of both cotypes are badly dam - 
aged but the habitus and chaetotaxy of both are very similar. I am therefore 
considering that the male and female cotypes are conspecific. Delfinado 
(1967: 26) selected the male cotype as lectotype and redescribed and illustrated 
both the male and female. Klein (1973: 6) also redescribed and illustrated 
specimens from Cambodia which he attributed to this species. I have com- 
pared Klein's Cambodian specimens with the male and female cotypes of 
indecorabilis and can find no apparent differences in the adult habitus and 
male genitalia; however, the female genitalia (Fig. 21) of the Cambodian 
specimens are markedly different from the cotype female (Fig. 21) of indecor- 
abilis and are very similar to those of stungus (Fig. 21). The adults of stun- 
gus differ in abdominal marking from these specimens. Klein's female speci- 
mens therefore may belong to a new species. The correct association of sexes 
of indecovabilis can not be solved with the present specimens and must wait 
until sibling reared males and females become available. 

DISTRIBUTION. 6 specimens examined: 19, 5c. 

CAMBODIA. Kompong Sela, Phnom Praung; 2% (3° examined by me from 
this locality, sent by Dr. Klein, do not belong to this species--see discussion 
above). 

MALAYSIA. Selangor, Kuala Lumpur; 1° (lectotype), 1 (paralectotype). 

THAILAND. Nakhon Si Thammarat, Amphoe Chawang, Ban Tha Phon; 2c 
genitalia. 
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BIOLOGY. The 2 males from Thailand were taken in a light trap situated 
in light forest vegetation on 21 September 1962 between 1800 and 0600 hours 
(collection number T-1593). 

Leicester (1908: 201) reports the types were reared from larvae taken ina 
small jungle pool in Malaysia. In Cambodia Klein (1973: 6) found larvae in 
jungle pools. 


AEDES (VERRALLINA) INDIC US (THEOBALD) 
(Figs. 10, 30, 44, 54, 58, 60, 64) 


Aedes indicus is the representative species for Series III, Section A, and 
is therefore completely redescribed below. 

FEMALE (Fig. 64). Head. Antenna dark brown, 0.99-1.03 length of pro- 
boscis, pedicel dark brown with a few small dark scales and short fine dark 
hairs mesally, flagellomere 1 with basal 0.65 pale and with several small 
dark scales near middle, flagellar whorls with 6 dark setae; clypeus dark 
brown, bare; maxillary palpus blackish-brown scaled, 4 segmented, 0.16- 
0.20 length of proboscis; proboscis blackish-brown scaled; 1.14-1.26 length 
of femur I; eyes nearly contiguous; ocular setae dark brown and well developed; 
scales on head broad, dark brown and decumbent except interocular space, 
ocular line and occiput each of which has narrow curved white scales, similar 
scales on vertex forming a single row on each side of coronal suture from 
occiput to near ocular line, occiput with a number of short brown erect forked 
scales and a few broad white scales along anterior margin of narrow scaled 
area, a narrow stripe of broad white scales on lateral surface extending from 
area in front of antepronotum to ocular line, postgena with broad creamy 
colored scales. Thorax. Scutal integument dark brown; scutum covered with 
narrow curved dark reddish-brown scales except for narrow curved white 
scales on median anterior promontory area, anterior scutal fossal area, supra- 
alar area and along lateral margins of prescutellar space; prescutellar space 
bare; scutellum with a patch of narrow curved white scales on each lobe, a few 
similar brown scales basally on median lobe; dark reddish-black setae on the 
following areas: 2-4 median anterior promontory, numerous acrostichals 
(anterior and posterior), numerous dorsocentrals (anterior and posterior), 
scutal fossal (3-6 anterior, 5-7 lateral, 1-3 median and 2-5 posterior), numer- 
ous supra-alar, 5-7 posterior medial scutal, 1 postalar callar and scutellar 
(8-11 long and 3-5 short ones on lateral lobe, 5-11 long and 3-5 short ones on 
median lobe); pleural integument dark brown; antepronota widely separated, 
without scales, 14-23 long and short dark setae; postpronotum with narrow 
curved brown scales on upper area and several similar white ones on posterior 
area cephalad of setae, 5-8 posterior dark setae; propleuron with a patch of 
broad white scales, 8-13 setae; prosternum, subspiracular area, mesomeron 
and metameron bare; postspiracular area with several narrow curved white 
scales, 6-10 dark setae; paratergite with a few narrow curved white scales 
laterally (rubbed off in some specimens); mesepisternum with an upper and a 
lower patch of broad white scales, 3-4 upper and 9-15 posterior dark setae; 
prealar knob with 1-3 long moderately broad scales (2 specimens), 10-14 
dark setae; mesepimeron with a patch of broad white scales near center, dor- 
sal ones longer and somewhat narrower, 10-18 setae (several hair-like) dor- 
sad of scale patch (a few long scales also usually dorsad of setae), 2-4 small 
golden hairs along posterior margin of scale patch. Legs; Coxae I-III each 
with several dark setae, I with broad brown scales and a small dorsal patch 
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of white ones on anterior surface, II and III each with a patch of broad white 
scales on outer area of anterior surface; trochanters I-III each with broad 
pale scales; femora I and II each with anterior surface brown scaled, I with 
scales paler brown colored, II with a narrow longitudinal anteroventral pale 
stripe, III with most of anterobasal area pale scaled, I-III each with a few 
white apical anterior and posterior scales, I-III with posterior surfaces mainly 
pale scaled, I with a narrow longidudinal posteroventral brown scaled stripe, 
II and III each with a posterodorsal longitudinal brown scaled stripe which is 
narrow basally and broader apically; tibiae I-III each dark brown scaled, I 

and III each with a broad posteroventral longitudinal pale scaled stripe, II with 
posterior surface pale scaled; tarsi I-III each dark brown scaled; posttarsi I- 
III (Fig. 60) each with 2 ungues, I and II with ungues equal, each ungue with a 
tooth, III with ungues equal, both simple. Wing. Dorsal and ventral veins 
with dark brown scales; alula with several moderately broad and a few narrow 
brown scales on margin; upper calypter with several pale setae on margin; 

1-3 remigial setae. Halter. Pedicel pale; capitellum creamy-white scaled 
with dorsal ones pale brown. Abdomen. Terga blackish-brown scaled with 
white markings as follows: I with a few dorsomedian white scales and latero- 
tergite covered with white scales, II-VI each with a narrow laterobasal white 
scaled patch, II-VII each with a dorsomedian transverse white scaled band 
which extends cephalad and attached to base on lateral margin, bands joined to 
lateral white scaled patches on IV-VII, bands incomplete on tergomesal areas 
of V-VII, VIII with a number of scattered white scales; sterna brown scaled 
with laterobasal pale scaled areas; terga and sterna with numerous golden 
setae, mostly along posterior margins. Genitalia (Fig. 10). Tergum VII 
moderately pigmented with a lightly pigmented median basal area, wide, base 
slightly concave, apex gently convex, a number of short and moderately long 
thin setae at apex and similar ones scattered over apical 0. 50-0. 67, basolater- 
al seta present, covered with minute spicules, numerous broad scales cover- 
ing apical 0.65-0.75, basal 0.4-0.6 retracted into segment VI, VII-Te index 
0, 54-0.57, VIII-Te/IX-Te index 5.48-6.00; sternum VIII moderately pigmented, 
wide, base concave mesally, apex with a shallow median indentation with a 
small lobe on each side of midline, numerous moderately long setae apically, 
more numerous and slightly stouter on apical lobes, numerous short and a few 
moderately long setae scattered over apical 0. 85-0. 88, covered with minute 
spicules, numerous broad scales covering most of apical 0.77-0. 87, apical 
intersegmental fold unpigmented, VIII-S index 0. 61-0. 62 tergum IX moderately 
pigmented, very wide and short, ribbon-like, setae absent, covered with min- 
ute spicules, [X-Te index 0.16-0.17; insula unpigmented, short, covered with 
minute spicules, 5-6 small tuberculi, each with a small spicule; lower vaginal 
lip heavily pigmented, narrow, without spicules except a few on outer margin 
of hinge area, with a small caudally projecting heavily pigmented median apo- 
deme, lower vaginal sclerite composed of a pair of sigmoid-shaped heavily 
pigmented structures situated lateromesad on an elevated portion of the mem- 
brane extending over area between the vaginal lip; upper vaginal lip heavily 
pigmented, complex, lateral surfaces forming wide parallel plates which pro- 
duce sharp posterior angles and curve sternally and then mesad to form a 
continuous band, a strong apodeme extends mesad from near midpoint of dor- 
sal surface of lateral area and forms a large continuous upright shield sur- 
rounding posterior portion of spermathecal eminence, spicules only along pos- 
terior margin of upper vaginal lip, upper vaginal sclerite heavily pigmented, 
extremely large and complex, base attached along entire lateral margin of 
upper vaginal lip except for a short posterior area, a large caudal arm extends 
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mesad and forms a crown around the posterior portion of the spermathecal 
eminence, posterior area of sclerite not pigmented, cephalic arm very large 
forming a continuous broad band around anterior of spermathecal eminence, 
wrinkled, fenestrated and with a mesal transverse slit; spermathecal emin- 
ence heavily pigmented, large, deep in depth, ovoid in dorsal outline, long 
spiny excrescences with lateral projections attached to cephalic area; sper- 
mathecal eminence, upper vaginal lip and upper vaginal sclerite cover nearly 
entire upper vaginal area with heavily pigmented structures; postgenital lobe 
short, narrow, apex with a moderately deep median indentation, 8-15 setae on 
each side of midline, completely covered with small spicules, dorsal PGL 
index 0.94-1.29, ventral PGL index 1.06-1.44; peri-anal membrane with 
minute spicules; cercus triangular in shape, moderately long, broad at base, 
apex acute, completely covered with small spicules, dorsal surface with a 
number of moderately long and a few short setae scattered over entire area, 
ventral surface with several short and moderately long setae on outer 0.4, a 
number (14 or more) broad scales scattered over entire dorsal surface, cer- 
cus index 3.33-3.86, cercus/dorsal PGL index 3. 00-4. 63; 3 seminal cap- 
sules, 1 large, 1 medium and 1 small in size, heavily pigmented, elliptical, 
each with a moderately broad neck, several small seminal capsule pores near 
orifice, base of accessory gland duct unpigmented to lightly pigmented. 
MALE. Similar to female in general habitus but with the following differ- 
ences. Head. Antenna plumose, 10-11 setae in whorls, 1.03-1.14 length of 
proboscis; maxillary palpus 0.14-0.18 length of proboscis; proboscis 1. 06- 
1.21 length of femur I; vertex without narrow scales on coronal suture. Thorax, 
Scutellar setae (4-7 long and 2-4 short ones on lateral lobe, 4-8 long and 2-4 
short ones on median lobe), 7-11 antepronotal setae; 4-5 postpronotal setae; 
7-8 propleural setae; 2-3 postspiracular setae; 5-6 prealar knob setae; mese- 
pimeron with 5-8 setae dorsad of scale patch and 1-2 hairs posterior to patch. 
Legs. Posttarsi I-III (Fig. 58) each with 2 ungues, I and II each with ungues 
unequal, larger one with a tooth, III with ungues equal, both simple. Abdo- 
men. Terga with laterobasal white patches which usually extend slightly onto 
dorsal surfaces. Genitalia (Fig. 30). Tergum IX heavily pigmented, band- 
like with lateral areas broad, cephalic margin evenly concave, outer caudal 
margin fused to tergum X, setae absent, broadly connected laterally to ster- 
num IX; gonocoxite short, broad, heavily pigmented, mesal surface membran- 
ous with minute spicules, dorsal surface with apex extended into a long flat- 
tened broad lobe with 4-5 short setae in a small patch on basomesal area, a 
number of short and long stout setae on apical 0.8, ventral surface with a 
number of short and long stout setae on apical 0.6, a number of broad scales 
on ventral and lateral surfaces of gonocoxite; gonostylus moderately pigmented, 
moderately long (approximately 0.73 length of gonocoxite minus apical lobe), 
narrow, curved, base with a small lobe, apex pointed and tip recurved, 1-2 
short thin setae subapically, attached subapically on gonocoxite; basal mesal 
lobe moderately pigmented, consists of a basal lobe with 18-19 dorsal short 
thin setae and 15-17 short stout flattened acuminate setae on mesal surface, 
a broad flat extension onto mesal membrane of gonocoxite which bears 8-9 
short fine setae and minute spicules, and an apical long curved arm which 
resembles the gonostylus, lobe connected mesally with its mate by a narrow 
moderately pigmented band covered with minute spicules and located ventrad 
of apical portion of prosophallus and phallus; proctiger with paraproct formed 
into a heavily pigmented long slender slightly curved acuminate arm with 
basal area expanded and connected to tergum IX, base also with a short project- 
tion which extends ventrad and articulates at a point on the dorsomesal surface 
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of the parameral apodeme near base of opisthophallus, base of proctiger 
lightly fused with tergum X, cercus membranous and without cercal setae; 
tergum X heavily pigmented, consists of a small rectangular plate laterad of 
paraproct base and extended ventrally from caudal margin of tergum IX; phal- 
losome complex, opisthophallus--consists of a lightly to moderately pigmented 
tergal transverse bridge between parameral apodemes, caudal margin slightly 
indented mesally, sternobasal area attached to tergobasal portion of outer area 
of prosophallus, located dorsad of phallus and prosophallus and ventrad of proc- 
tiger, phallus--consists of a pair of moderately long, heavily pigmented, nar- 
rowly separated, caudally produced arms which are fused together by a narrow 
basal plate which extends laterally and is fused to tergobasal portion of pro- 
sophallus, apex of phallus formed into a tergal penis filament which consists 

of a small lightly pigmented and sclerotized lobe produced cephalad, proso- 
phallus--consists of a pair of moderately long widely separated acuminate 
arms, each arm with distal portion heavily pigmented and slightly curved, 
proximal portion lightly pigmented, formed into abroadly rounded area which 
is attached to tergomesal portion of paramere, located laterad and slightly 
ventrad of phallus, prosophallic arm approximately equal in length to phallic 
arm, paramere--heavily pigmented, approximately equal in length to phallic 
arm, articulates at a point approximately 0.65 from base with caudal area of 
parameral apodeme, parameral apodeme--moderately to heavily pigmented, 
moderately long, outer surface broadly attached to tergobasal apodeme of 
gonocoxite; sternum IX heavily pigmented throughout, large, broad, latero- 
apical areas rounded, 15 short and moderately long setae in an elongate patch 
along caudal margin. 

PUPA (Fig. 44). Chaetotaxy as figured and recorded in Table 8. Ocular 
plate with moderately developed cuticular facets. Respivatory trumpet. 
Heavily pigmented; hair-like spicules on distal 0. 57-0. 60 of inner surface; 
index 2. 53-3.45, average 2.88. Abdomen. Setae 6, 9-VII weakly developed; 
4-VIII single to triple; 9- VIII single or double. Paddle, Ovoid; minute serra- 
tions on most of basal 0. 68-0.72 of outer margin; minute spicules on apical 
0. 35-0. 38 of outer and apical 0.13-0.15 of inner margins; midrib does not 
reach apex; seta 1-P moderately long, single; index 1.43-1.68, average 1.56. 

LARVA (Fig. 54). Chaetotaxy as figured and recorded in Table 21. Head. 
Seta 4-C double to 5 branched; 5-C triple; 6-C double to 4 branched; 7-C with 
7-12 branches; 12-C with 4-9 branches; dorsomentum with 35-40 teeth. An- 
tenna. Moderately long, moderately pigmented, with several small scattered 
spicules, more numerous on basal area; seta 1-A double or triple, moderately 
long, branches thickened; 2-A long, with a subapical constriction; 3-A short, 
0. 19-0. 26 length of 2-A; 4-A moderately long, 0.31-0.45 length of 2-A; 6-A 
short, 0.20-0.26 length of 2-A. Abdomen. Seta 1-VIII double to 5 branched; 
3- VIII with 6-10 branches; 5-VIII with 7-12 branches; 2-X with 9-11 branches, 
all branches approximately equal in length; ventral brush with 12-14 setae on 
erid and 2-3 precratal shorter ones, all multiple branched; saddle moderately 
pigmented, incompletely rings segment X, acus absent; 4 moderately long 
anal papillae; comb with 8-12 (usually 10) scales arranged in a single curved 
irregular row, each scale with a stout median apical spine and small denticles 
on laterobasal areas. Siphon. Moderately pigmented; acus well developed; 
index 1. 68-2.37, average 1. 88; pecten on basal 0. 56-0. 65 of siphon, com- 
posed of 11-15 (usually 12) teeth, apical 2 teeth longer and wider spaced than 
remainder of teeth, each tooth long, slender and with 1-3 small stout ventral 
denticles near base; seta 1-S short, triple to 5 branched, base attached on 
basal 0.70-0.77 of siphon distad of last pecten tooth. 
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DISCUSSION. Delfinado (1967: 4, 25) reported Thailand as a new country 
record for indicus based on 2 females. After examining the 2 Thailand speci- 
mens and comparing them with the types of indicus, nigrotarsis and phnomus 
it was apparent these 2 females did not belong to either indicus or nigrotarsis. 
The above Thailand record for indicus is therefore incorrect. 

The adult habitus of the 2 Thailand specimens compares well with that of 
the type of phnomus, a species for which the female is unknown. There appears 
to be no consistent difference in the adult habitus of the 3 included species in 
this group (e.g. indicus, nigrotarsis and phnomus) except the absence of scales 
on the paratergite of nigrotarsis and phnomus; however, these scales are mis- 
sing (rubbed off?) in some specimens of indicus. These 3 species are easily 
distinguished from each other and from other species of the subgenus by char- 
acters of both the male and female genitalia. 

Since the adults of the 2 females from Thailand can not be separated with 
certainty, using habitus features, from indicus, nigrotarsis or phnomus, the 
female genitalia are different from those of indicus and nigrotarsis, the fe- 
male is not known for phnomus, and the collection sites of the 2 Thailand 
specimens are close geographically and are apparently similar in climatic 
and ecological conditions to the type locality of bhnomus, I am provisionally 
assigning these 2 Thailand females to phnomus. This of course can not be 
confirmed until progeny reared males and females with associated immature 
skins are obtained. 

After examining the types of both indicus and mediofasciata I agree with 
Edwards (1922b: 468) that the 2 are conspecific. 

TYPE-DATA. The holotype female of indicus bears the following label 
data: Neomacleaya indica Type 2 F. V. T.; India, S. Christophers; Nov. 
Spec., Nov. gen. nr. Macleaya, (a drawing of vertex of head and scutellum); 
27[ on circular paper pining stage]; Received from F. V. Theobald, 1907-29; 
T73.211 Term. [ my genitalia preparation number |; SEAMP Accession No. 
374. The holotype, deposited in the BMNH is in good condition (head and one 
leg are broken off and glued to the circular paper stage) and the genitalia are 
mounted in Canada balsam on a microscope slide. 

Theobald (1907: 544) originally described Skusea mediofasciata from 3 fe- 
male and one male syntypes which are deposited in the BMNH. The male, 
mounted in Canada balsam on 2 microscope slides (male genitalia and abdomen 
on one slide and remaining parts mounted on second slide), is hereby designa- 
ted lectotype and bears the following information on the slide labels: Skusea 
mediofasciata n. sp. %, India, Received from F. V. Theobald, 1907-29, 
SEAMP Accession No. 374; allolectotype is designated for one female and 
bears the following data on the adult labels: Skusea mediofasciata (Type) F. V. 
T., 27. F., India, S. Christophers, Received from F. V. Theobald, 1907-29. , 
SEAMP Accession No. 374; paralectotype designation is made for 2 females, 
one with same label data as allolectotype except absence of 27.F., and the 
other female with the following label information: India, S. Christophers, 18, 
Received from F. V. Theobald, 1907-29., SEAMP Accession No. 374 (this 
specimen I believe to be part of the original type series because of the same 
handwritten Christophers label, the received from Theobald label and the 
same type of circular paper card mount as the other 2 females; however, this 
specimen does not bear the identification label of Theobald). The abdomens 
and genitalia of all 3 females are missing. _ 

DISTRIBUTION. 73 specimens examined: 329, 140, 4pl, 11, 3 L, 8 with 
associated skins (71, 11 incomplete). 

INDIA. 12 (holotype of indicus), 3°, 1% (1¢% lectotype, 1° allolectotype, - 
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and 22 paralectotypes of mediofasciata). Bihar, Pusa; 52, 1%. Delhi, 
Roshanara Gardens; 3°, 1%. Punjab, Amritsar, Karnal; 4@ pl, 142, 30 pl, 
idk 7¢. 4 pk bk 8. : 
SRI LANKA. 12. Patanthaw; 19. 
BIOLOGY. Immatures were collected in India from water in rain-filled 
ditches and open pools (Barraud 1934: 286). 


AEDES (VERRALLINA) JOHNS ONI LAFFOON 
(Pigs. 22, 25, 59, 60) 


DISCUSSION. Aedes johnsoni had previously been separated from the 
other members of a species complex (i.e. adustus, andamanensis, margarsen, 
and sohni) by characters of the male genitalia and geographical distribution. 
Adults of johnsoni can now be easily distinguished from the other species of 
the group by the absence of setae (Fig. 22) on the prosternum (see discussion 
under adustus). Aedes johnsoni is most similar to margarsen and at present 
can only be separated with certainty by the prosternal feature. When the pro- 
sternum was used to separate the adults of these 2 species it was found a large 
number of the paratypes of johnsoni possessed setae on this structure and 
therefore belong to margarsen. With this finding, the geographical ranges of 
these 2 species now overlap. 

The basal mesal lobe of the male genitalia of johnsoni is illustrated (Fig. 25) 
and compared to the other members of the group. Illustrations are given for 
the first time of tarsomeres 5 and posttarsi of the male (Fig. 59) and the fe- 
male (Fig. 60). 

DISTRIBUTION. 25 specimens examined: 199, 6c. 

PHILIPPINES. Basilan Island, Isabela; 3° (paratypes). Mindanao, 
Pasanonco; 22, 2% (paratypes) and 1“ (holotype), San Ramon; 8°, 2% (para- 
types), Kabakan; 62, 1. 

The above specimens were the only ones of johnsoni remaining in the USNM 
when the newly found character (presence or absence of setae on the prosternum) 
was used. Thirty-seven female and 33 male paratypes of johnsoni had setae 
present on the prosternum and are therefore transferred to margarsen (see 
distribution of margarsen). 


AEDES (VERRALLINA) JOHORENSIS NEW SPECIES 
(Figs. 11, 61, 65) 


FEMALE (Fig. 65). Head, Antenna dark brown, 0.96-1.10 length of pro- 
boscis, pedicel mostly dark brown with a few small dark brown scales and 
short fine hairs mesally, flagellomere 1 with basal 0.35-0. 50 pale and with 
several small brown scales near middle; clypeus dark brown, bare; maxillary 
palpus blackish-brown scaled, 4 segmented, 0.16-0.17 length of proboscis; 
proboscis blackish-brown scaled, 1.11-1.24 length of femur I; eyes contigu- 
ous; ocular setae blackish-brown and well developed; scales on head all 
broad, blackish-brown and decumbent except for narrow curved white scales 
forming a double row along coronal suture, a few on occiput and along ocular 
line, and a narrow stripe of broad white scales extending from area in front 
of antepronotum to ocular line, postgena with a few broad pale brown scales; 
occiput with numerous brown erect forked scales. Thovax. Scutal integument 
dark brown; scutum covered with narrow curved reddish-brown scales except 
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for the following areas which have narrow curved creamy-white scales; a 
patch on anterior scutal fossal area and extending onto lateral scutal fossal 
area, a small patch at scutal angle, a large patch on supra-alar area, and 
along lateral and anterior margins of prescutellar space; prescutellar space 
bare except for a small median cephalad area with scales; scutellum with 
narrow curved creamy-white scales on each lobe; dark reddish-black setae 

on the following areas: 5-7 median anterior promontory, numerous acrostichal 
(anterior and posterior), numerous dorsocentral (anterior and posterior), 
scutal fossal (5-9 anterior, 5-7 lateral and 1-2 posterior), numerous supra- 
alar, 6-8 posterior medial scutal, 1 postalar callar and scutellar (6-11 long 
and 4-6 short ones on lateral lobe, 5-8 long and 6-9 short ones on median 
lobe); pleural integument dark brown; antepronota widely separated, scales 
absent, 20-28 short and long dark setae; postpronotum with narrow curved 
reddish-brown scales on upper area and a few broad white ones below, 6-8 
posterior dark setae, a few short hairs on area cephalad of lower seta; pro- 
pleuron with a patch of broad white scales, 16-26 setae; prosternum, sub- 
spiracular area, paratergite, mesomeron and metameron bare; postspiracular 
area without scales, 5-13 brown setae; mesepisternum with a large upper and 
a small lower patch of broad white scales, 5-8 upper and 14-21 posterior 
setae, a patch of short hairs cephalad of lower scale patch and another patch 
cephalad of upper patch next to subspiracular area; prealar knob without 
scales, 15-29 brown setae; mesepimeron with a patch of broad white scales 
near middle, 24-55 setae dorsad of scale patch (several hair-like), numerous 
moderately long fine golden hairs posterior of scale patch and extending to 
near lower margin of sclerite. Legs. Coxae I-III each with several setae, I 
with broad brown scales and a small dorsal patch of white ones on anterior 
surface, II and III each with a patch of broad white scales on anterior surface; 
trochanters I-III each with broad white scales; femora I and II with anterior 
surfaces brown scaled except for a narrow ventral longitudinal stripe of white 
scales on II, posterior surfaces of I and II each brown scaled with a longitudin- 
al stripe of white scales, stripe dorsal on I and ventral on II, anterior and 
posterior surfaces of each white scaled with a dorsal longitudinal stripe of 
brown scales, stripe becomes broader distally and forms an apical band, I-III . 
each with a few lateroapical white scales on anterior and posterior surfaces; 
tibiae I-III each brown scaled, I and II also with a posterior longitudinal white 
stripe, stripe ventral on I and mesal on II; tarsi I-III brown scaled; posttarsi 
I-III (Fig. 61) each with 2 ungues, I and II with ungues equal each with a tooth, 
III with ungues equal, both simple. Wing. Dorsal and ventral veins with dark 
brown scales; alula with several moderately broad brown scales on margin; 
upper calypter with several brown setae on margin; 2-3 remigial setae. Halter. 
Pedicel pale; capitellum dark brown scaled. Abdomen. Terga dark brown 
scaled, laterotergite of I with a rectangular patch of white scales, II-VII each 
with a large laterobasal patch of white scales; sterna II-VII each white scaled 
with a narrow apical band of brown scales, VIII brown scaled; terga and sterna 
with a number of golden-brown setae, mostly along posterior margins. Geni- 
talia (Fig. 11). Tergum VIII moderately to heavily pigmented, wide, base 
slightly concave, apex very slightly concave, a number of short, moderately 
long and long setae at apex (a number of them stout), short and moderately 
long thin setae scattered over apical 0.42-0.47, basolateral seta minute, 
covered with minute spicules, numerous broad scales covering apical 0. 71- 
0.77, basal 0.45-0.50 retracted into segment VII, VIII-Te index 0. 49-0. 52, 
VIII-Te/IX-Te index 3. 13-3. 26; sternum VIII moderately to heavily pigmented, 
wide, base slightly concave mesally, apex with a small median indentation with 
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a small lobe on each side of midline, numerous short and moderately long 

setae apically, more numerous and slightly stouter on apical lobes, numerous 
short and a few moderately long setae scattered over apical 0.78-0.94, covered 
‘with minute spicules, numerous broad scales covering most of apical 0. 85-0. 96, 
apical intersegmental fold unpigmented, VIII-S index 0. 57-0. 66; tergum IX mod- 
erately pigmented, wide and short, setae absent, covered with minute spicules, 
IX-Te index 0.25-0. 28; insula unpigmented, short, covered with minute spicules, 
5-6 small tuberculi, each with a minute spicule; lower vaginal lip heavily pig- 
mented, narrow, a few spicules on hinge area, with a small caudally projected 
moderately pigmented median apodeme, lower vaginal sclerite composed of - 
small elongated heavily pigmented plates situated on median basal area of vagin- 
al floor; upper vaginal lip heavily pigmented, moderately broad, posterolateral 
areas produced into small rounded lobes, median posterior area produced into 

a small shield caudad of spermathecal eminence, upper vaginal sclerite pro- 
duced into a moderately broad heavily pigmented transverse band which pro- 
jects mesad from basal area of upper vaginal lip and forms a continuous crown 
around the posterior margin of the spermathecal eminence; spermathecal 
eminence heavily pigmented, large, moderately deep in depth, dorsal outline 
somewhat ovoid with basal area flat, short spiny excrescences on basal and 
basolateral areas, a few longer and stouter ones at basolateral corners; post- 
genital lobe short, moderately broad, apex with a small median indentation, ~ 
20-25 setae on each side of midline, completely covered with minute spicules, 
dorsal PGL index 0. 58-0. 69, ventral PGL index 0.76-0.91; peri-anal membrane 
with minute spicules; cercus triangular in shape, moderately long, broad at 
base, apex acute, completely covered with minute spicules, dorsal surface 

with a number of moderately long and a few short setae scattered over apical 
0.84-0.90, 2-3 long setae at apex, ventral surface with several short anda 

few moderately long setae on outer 0.40-0.55, 2-6 broad scales on dorsal 
surface, cercus index 2.58-2.97, cercus/dorsal PGL index 3. 55-3. 89; 3 
seminal capsules, 1 large, 1 medium and 1 small in size, heavily pigmented, 
elliptical, each with a number of small seminal capsule pores near orifice, 

base of accessory gland duct lightly pigmented. 

MALE, PUPA, LARVA AND EGG. Not known. 

DISCUSSION. Adult females of johorensis are very similar in habitus to 
members of the uwncus Group. They differ in having the lateral white scaled 
patches of the abdominal terga larger in size. The description of the adult of 
agrestis by Barraud (1931: 613) also appears to be similar to johorensis; how- 
ever, a few differences appear to be present between the 2 species. The adult 
body of the type of agrestis is lost so that these features can not be compared. 

The female genitalia are most similar to those of petroelephantus. They 
differ from those of this species, however, in the development of the lower 
vaginal sclerite, upper vaginal lip, spermathecal eminence and tergum IX 
(compare Figs. 11 and 15). The lower vaginal sclerite is similar to agrestis 
but differs strongly in the other genitalia features (compare Figs. 3 and 11). 

TYPE-DATA. Holotype female (genitalia mounted on a slide in Canada 
balsam) with the following collection data: MALAYSIA, Johore, Pontian 
Besar, 3 August 1969, Sulaiman bin Omar and Chia Yien Wang collectors, 
collection number 2860, genitalia preparation number T74.66, MEP accession 
number 409, collected as an adult in a biting collection on a clear day, among 
coconut palms in a village, in partial shade at 1010 hours and at sea level; 6 
female paratypes, same data as holotype except 3 with genitalia preparation 
numbers 74/398, 74/399 and 74/448; and one female paratype genitalia (adult 
lost), INDONESIA, Sumatra, Djambi, Moearatebo, XI. 1922-II. 1923, de Rook 
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collector, collection number 9812, Ae. (Ae.) Sp. 6, 2 hypopygium, imago neg. 
Holotype and 5 paratypes deposited in the USNM. One paratype will be de- 

posited in the BMNH and one paratype will be deposited in the Shivaji Ramaling- 
gam Collection at the University of Malaya. All types in excellent condition 
except the adult body is missing for the Indonesian specimen. 

DISTRIBUTION. Known only from the localities in Indonesia and Malaysia 
where the type-specimens were collected. 

BIOLOGY. As listed in the type-data. 


AEDES (VERRALLINA) LANKAENSIS STONE AND KNIGHT 
(Big, 12) 


The following information on the female is based on a specimen from Col- 
ombo, Sri Lanka and supplements the very brief description of Wijesundara 
(1951: 174). 

FEMALE. Head, Antenna dark brown, 1.12 length of proboscis, pedicel 
brown with a few small brown scales and short fine hairs mesally; clypeus 
brown, bare; maxillary palpus dark brown scaled, 0.18 length of proboscis; 
proboscis dark brown scaled, 1.06 length of femur I; scales on head broad 
dark brown and decumbent except a few narrow curved brown scales on coronal 
suture and a stripe of broad white scales on lateral surface extending from in 
front of antepronotum to ocular line; occiput with a number of short brown erect 
forked scales, a few broad white decumbent scales and a number of narrow 
curved brown ones. Thorax. Scutal integument dark brown; scutum covered 
with narrow curved reddish-brown scales and with a few paler ones on median 
anterior promontory and anterior scutal fossal areas; prescutellar space bare; 
scutellum with a patch of narrow curved reddish-brown scales on each lobe; 
dark brown setae on following areas: 2 median anterior promontory, numer- 
ous acrostichals (anterior and posterior), numerous dorsocentrals (anterior 
and posterior), scutal fossal (4-5 anterior, 3-4 lateral and 1 posterior), nu- 
merous supra-alar, 6 posterior medial scutal, 1 postalar callar and scutellar 
(6 long and 2-3 short ones on lateral lobe, 5 long and 4 short ones on median 
lobe); pleural integument dark brown; antepronotum without scales, 13-14 dark 
setae; postpronotum with narrow curved brown scales on upper area, 4-5 dark 
posterior setae; propleuron with a patch of broad white scales, 9-10 setae; 
prosternum, subspiracular area, paratergite, mesomeron and metameron 
bare; postspiracular area without scales, 3-4 dark setae; mesepisternum with 
an upper and a lower patch of broad white scales, 3 upper and 11-12 posterior 
setae, lower ones shorter and pale; prealar knob with 8-9 dark setae; mese- 
pimeron with a patch of broad white scales near center, 11 setae dorsad of 
scale patch, several thin golden hairs along posterior and lower posterior 
margins of scale patch. Legs. Coxae I-III each with several setae, I with 
broad brown scales and a small dorsal and a small anteroventral patch of white 
scales, II and III each with a patch of broad white scales on anterior surface; 
femora I and II each with anterior surface brown scaled, posterior surface 
brown scaled with a longitudinal white scaled stripe, ventral on I and dorsal 
on II, II with most of anteroventral and posteroventral areas white scaled, 
remainder brown scaled; tibiae I-III brown scaled, I also with a posteroventral 
longitudinal white scaled strip, II also with a posteromedjan longitudinal white 
scaled stripe; tarsi I-III each brown scaled; posttarsi I-III each with 2 ungues, 
I and II with ungues equal, each with a tooth, III with ungues equal, both simple. 
Wing. Dorsal and ventral veins with brown scales; alula with several narrow 
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dark brown scales on margin; upper calypter with several dark setae on margin; 
2 remigial setae. Halter. Pedicel pale; capitellum brown scaled. Abdomen. 
Terga each dark brown scaled with a large laterobasal white scaled patch; sterna 
each white scaled with a narrow apical brown scaled band; terga and sterna with 
numerous brown setae, mostly along posterior margin. Genitalia (Fig. 12). 
As illustrated; spermathecal eminence long and narrow; upper vaginal sclerite 
with a broad anteromesal extension; and lower vaginal sclerite small, moder- 
ately pigmented and spiculate. 

DISCUSSION. The female genitalia are illustrated (Fig. 12) and show for the 
first time the lower vaginal lip and sclerite, terga VIII and IX, sternum VUI 
and seminal capsules. The male genitalia were described and illustrated by 
Edwards (1917: 221). 

DISTRIBUTION. 2 specimens examined: 19, 1c. 

SRI LANKA. Colombo; 1“ (holotype) and 18. 


AEDES (VERRALLINA) LATIPENNIS DELFINADO 
(Figs. 13, 61) 


FEMALE. Thovax. Mesepimeron with numerous fine hairs caudad of scale 
patch and extending to near lower margin of sclerite. Legs. Posttarsi I-III 
(Fig. 61) each with 2 ungues, I and II with ungues equal in size, each with a 
tooth, IT] with ungues equal, both simple. Genitalia (Fig. 13). Tergum VIII 
moderately pigmented, wide, base slightly concave, apex broadly convex, 
basolateral seta present, index 0.41-0.42; sternum VIII moderately pigmented, 
wide, apical margin with a small lobe on each side of midline and a larger 
lobe on lateroapical area, index 0. 53-0. 56; lower vaginal sclerite formed into 
2 large, heavily pigmented, reticulated plates which are spiculate and narrowly 
separated. 

PUPA. Chaetotaxy as recorded in Table 9. Ocular plate with a small 
area of moderately developed cuticular facets. Respiratory trumpet, Moder- 
ately pigmented, hair-like spicules on distal 0.73-0.90 of inner surface; index 
3.73-4.33, average 4.12. Abdomen. Seta 6, 9-VII weakly developed; 4- VIII 
triple to 4 branched; 9-VIII single. Paddle. Ovoid; minute serrations on most 
of basal 0. 67-0. 69 of outer margin, more strongly developed on distal area; 
minute spicules on apical 0.31-0.43 of outer and apical 0. 08-0.15 of inner 
margins; midrib does not reach apex; seta 1-P moderately long, single; index 
1.41-1.67, average 1.57. | ) 

LARVA. Chaetotaxy as recorded in Table 22. Head. Seta 4-C with 4-8 
branches; 5-C triple; 6-C single to triple; 7-C with 7-11 branches; 12-C with 
4-8 branches; dorsomentum with 39-40 teeth. Antenna. Moderately long, 
moderately pigmented, with a number of small scattered spicules; seta 1-A 
triple to 5 branched, moderately long; 2-A long, with a subapical constriction; 
3-A short, 0.27-0.33 length of 2-A; 4-A moderately long, 0.44-0.61 length of 
2-A; 6-A short, 0.22-0.30 length of 2-A. Abdomen. Seta 1-VIII triple to 5 
branched; 3-VIII triple to 6 branched; 5- VIII with 5-8 branches; 2-X with 5-7 
branches; ventral brush with 15-18 setae on grid and 3-4 precratal shorter 
ones, all multiple branched; saddle moderately pigmented, incompletely rings 
segment X, acus absent; 4 moderately long anal papillae; comb with 8-12 
(usually 12) scales arranged in a single curved irregular row, each scale with 
a stout median apical spine and small denticles on lateral areas. Siphon. 
Moderately pigmented; acus well developed; index 1. 77-2.33, average 1.97; 
pecten on basal 0. 64-0. 68 of siphon, composed of 12-16 (usually 14) teeth, 


Reinert: New Interpretation of Vervallina 63 


apical 2-3 teeth longer and wider spaced than remainder of teeth, each tooth 
with 1-2 small stout ventral denticles near base; seta 1-S short, 5-8 branched, 
base attached on basal 0. 71-0. 74 of siphon distad of last pecten tooth. 

DISCUSSION. Aedes latipennis belongs to the wncus Group of species (see 
discussion under uncus). The male and female genitalia are very distinctive 
and readily separated from the other species of the group and subgenus. The 
paraproct of the male genitalia is unusually developed and is long, broad, flat 
and with 2-3 long setae. The female genitalia have sternum VIII with latero- 
apical lobes which is distinctive and unusual for the subgenus. The larvae 
are easily separated from other members of the subgenus in the development 
of the ventral brush of segment X which has 15-18 setae on the grid and 3-4 
precratal setae. The larva and pupa are fully described above. 

TYPE-DATA. The type-data of the holotype of latibennis, taken from the 
collection data sheet, are amended as follows: male with associated pupal and 
larval skins, THAILAND, Songkhla, Amphoe Haad Yai, 2 km from weather 
station below Ton Nga Waterfalls, 26 March 1965, E. L. Peyton collector, 
collection number SL-84-11, collected as a larva from water in a large tem- 
porary flood pool in a rocky depression near a stream, in partial shade, at 
an altitude near 250 feet, and ina primary forest. The allotype and paratypes 
with same data as holotype except collection numbers which are in SL-82 
series. The paratype male also has a collection number of SL-84 and is from 
the holotype locality and not from Nakhon Si Thammarat., 

DISTRIBUTION. 22 specimens examined: 492, 20, 6 L, 5 with associated 
pupal and larval skins. 

THAILAND. Pyvachin Buri, Ban Bu Phram; 22 pl, 1L. Songkhla, Amphoe 
Haad Yai, Ton Nga Waterfalls; 1“ pl (holotype), 12 pl (allotype), 12 pland1¢ 
(paratypes), 5 L. 

BIOLOGY. Larvae were collected from a small ground pool and from a 
large flood pool in a rocky depression near a stream; from clear, fresh, 
unmoving, temporary water in partial shade; once in a primary forest and 
once in a secondary scrub area in a valley; and at elevations from 76-150 m. 


AEDES (VERRALLINA) LEICESTERI EDWARDS 
(Figs. 14, 42, 56, 61) 


FEMALE. Head. Antenna dark brown, 0.96-1.01 length of proboscis, 
pedicel brown with a few small brown scales and short fine hairs mesally, 
flagellomere 1 with basal 0.4 pale and with several small brown scales near 
middle; clypeus dark brown, bare; maxillary palpus blackish-brown scaled, 

4 segmented, 0.14-0.15 length of proboscis; proboscis blackish-brown scaled, 
1.14-1.17 length of femur I; eyes nearly contiguous in front; ocular setae 

dark brown and well developed; scales on head all broad and decumbent except 
for a double row of narrow curved white scales along coronal suture, a few 
similar ones on occiput and occiput with a patch of dark brown erect forked 
scales; vertex blackish-brown scaled; lateral surface blackish-brown scaled 
with a narrow stripe of white scales extending from area in front of antepro- 
notum to ocular line; occiput with a few broad white scales mixed with narrow 
scales. Thorax. Scutal integument brown; scutum covered with narrow curved 
reddish-black scales except for a small patch of narrow: curved white scales on 
median anterior promontory area and anterior scutal fossal area; prescutal 
space mostly bare, however, with a small median cephalad patch of narrow 
curved dark scales; scutellum with a patch of narrow curved reddish-black 
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scales on each lobe; dark reddish-black setae on the following areas: 4-5 medi- 
an anterior promontory, numerous acrostichal (anterior and posterior), numer- 
ous dorsocentral (anterior and posterior), scutal fossal (4-7 anterior, 3-6 
lateral and 1-2 posterior), numerous supra-alar, 6 posterior medial scutal, 1 
postalar callar and scutellar (5-7 long and 4-5 short ones on lateral lobe, 5-6 
long and 4-6 short ones on median lobe); pleural integument brown; antepronota 
widely separated, scales absent, 10-14 dark setae; postpronotum with narrow 
curved reddish-black scales on upper area, 5-7 dark posterior setae and a 
patch of short fine hairs cephalad of setae; propleuron with a patch of broad white 
scales, 19-19 brown setae; prosternum, subspiracular area, paratergite, meso- 
meron and metameron bare; postspiracular area without scales, 5-8 dark setae; 
mesepisternum with a large upper patch of broad pale scales with a brown hue 
and a small lower posterior patch of broad white scales, 4-7 upper and 15-19 
posterior setae, a patch of short fine hairs cephalad of upper scale patch near 
subspiracular area; prealar knob without scales, 14-19 dark setae; mesepimeron 
with a patch of broad white scales near center, 27-29 setae dorsad of scale 
patch, numerous fine golden hairs cephalad of scale patch and extending to near 
lower margin of sclerite. Legs. Coxae I-III each with several setae, I with 
broad brown scales and a small dorsal patch of white ones on anterior surface, 
II and III each with a patch of broad white scales on anterior area; trochanters 
I-III each with broad pale scales; femora I and II with anterior surfaces brown 
scaled, II also with a longitudinal stripe of pale scales on anteroventral area, 

I and II with posterior surfaces brown scaled with a longitudinal white scaled 
stripe, stripe dorsal on I and ventral on II, III dark brown scaled with an antero- 
ventral and a posteroventral stripe of white scales, stripe broad at base and 
narrower apically; tibiae I-III each brown scaled, I with a posteroventral longi- 
tudinal white scaled stripe from base to apex, II with posterior surface white 
scaled; tarsi I-III brown scaled; posttarsi I-III (Fig. 61) each with 2 ungues, 

I and II with ungues equal, each with a tooth, III with ungues equal, both simple. 
Wing. Dorsal and ventral veins with dark brown scales; alula with several 
moderately broad dark brown scales on margin; upper calypter with several 
setae on margin; 1 remigial seta. Halter. Pedicel pale; capitellum dark brown 
scaled. Abdomen. Terga blackish-brown scaled, laterotergite of I with a rec- 
tangular patch of broad white scales, II-VII each with a large laterobasal patch 
of broad white scales, patches extend onto dorsolateral areas of V-VII; sterna 
white scaled each with a narrow apical band of broad brown scales, VIII brown 
scaled; terga and sterna with numerous golden or brown setae, mostly along 
posterior margins. Genitalia (Fig. 14). Tergum VIII moderately pigmented, 
wide, base very slightly concave, apex slightly convex, a number of short, 
moderately long and long setae at apex, a number of setae stout, several short 
and moderately long setae on apical 0.33-0.42, basolateral seta absent, covered 
with minute spicules, numerous broad scales on apical 0. 68-0.76, basal 0. 40- 
0.45 retracted into segment VII, VII-Te index 0.48-0.50, VIII-Te/IX-Te index 
3.97-4.17; sternum VIII moderately pigmented, wide, base slightly concave 
mesally, apex with a shallow median indentation with a small lobe on each side 
of midline, numerous moderately long and short setae apically, more numerous 
and slightly stouter on apical lobes, numerous short and a few moderately long 
setae scattered over apical 0.88-0.91, covered with minute spicules, numerous 
broad scales covering most of apical 0.68-0.76, apical intersegmental fold 
unpigmented, VIII-S index 0. 62-0. 67; tergum IX moderately pigmented, wide, 
base concave mesally, setae absent, covered with minute spicules, index 
0.19-0.20; insula unpigmented, short, covered with minute spicules, 4-6 small 
tuberculi, each with a minute spicule; lower vaginal lip heavily pigmented, 
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narrow, a few spicules on hinge area, with a small caudally projected moder- 
ately pigmented median apodeme, lower vaginal sclerite broad with a moder- 
ately deep median apical indentation and usually 1-3 small holes along distal 
portion of midline, base with a small median indentation; upper vaginal lip 
heavily pigmented, moderately broad, posterolateral areas rounded, median 
posterior area formed into a large upright shield caudad of spermathecal em- 
inence, upper vaginal sclerite heavily pigmented, large, complex, forms a 
band from upper vaginal lip to and caudad of spermathecal eminence; spermathe- 
cal eminence heavily pigmented, large, somewhat diamond-shaped in dorsal 
outline, ventral outline heart-shaped, spiny excrescences, short, with lateral 
projections and along laterobasal and basal areas; postgenital lobe short, mod- 
erately broad, apex with a small median indentation, 11-19 setae on each side 
of midline, completely covered with minute spicules, dorsal PGL index 0. 6- 
0.7, ventral PGL index 0. 88-1.03; peri-anal membrane with minute spicules; 
cercus triangular in shape, moderately long, broad at base, apex acute, com- 
pletely covered with small spicules, dorsal surface with a number of moder- 
ately long and a few short setae scattered over apical 0. 89-0.92, 2 longer 

ones at apex, ventral surface with several short and a few moderately long 
setae on outer 0.4-0.5, 1-6 broad scales on dorsal surface, cercus index 
2.40-2.79, cercus/dorsal PGL index 4. 04-4.54; 3 seminal capsules, 1 large, 
1 medium and 1 small in size, heavily pigmented, spherical, each with a broad 
neck, several seminal capsule pores near orifice, base of accessory gland duct 
lightly pigmented. 

MALE. Similar to female in general habitus but with the following differ- 
ences. Head. Antenna plumose, 0.81-0.88 length of proboscis; maxillary 
palpus 0.12-0.14 length of proboscis; proboscis 1. 04-1.16 length of femur I. 
Thorax. Antepronotum with 8-12 setae; prealar knob with 8-14 setae; mese- 
pimeron with 18-24 setae dorsad of scale patch. Legs. Posttarsi I-III 
(Fig. 56) each with 2 ungues, I and II with ungues unequal, larger ungue of 
each with a tooth, III with ungues equal, both simple. Abdomen. Tergum VIII 
brown scaled with a laterobasal patch of broad white scales. Genitalia. As 
figured by Delfinado (1968, Fig. 8). 

PUPA (Fig. 42). Chaetotaxy as figured and recorded in Table 10. Ocular 
plate with moderately developed cuticular facets. Respivatory trumpet. 
Heavily pigmented; hair-like spicules on distal 0.75-0.77 of inner surface; 
index 2.95-3.60, average 3.2. Abdomen. Setae 6, 9-VII weakly developed; 
4-VIII double to 5 branched; 9-VIII single. Paddle. Ovoid; minute serrations 
on most of basal 0. 70-0.72 of outer margin; minute spicules on apical 0. 28- 
0.30 of outer and apical 0.19-0.24 of inner margins; midrib does not reach 
apex; seta 1-P moderately long, single or double; index 1.37-1.50, average 
1.42. 

LARVA (Fig. 56). Chaetotaxy as figured and recorded in Table 23. Head, 
Seta 4-C with 5-7 branches; 5-C triple; 6-C missing on all specimens; 7-C 
with 8-12 branches; 12-C triple to 7 branched; dorsomentum with 35 teeth. 
Antenna. Moderately long, moderately pigmented, with several scattered 
small spicules, more numerous on basal area; seta 1-A with 4-5 branches, 
moderately long, branches thickened; 2-A long, with a subapical constriction; 
3-A short, 0.19-0.23 length of 2-A; 4-A moderately long, 0.42-0.47 length of 
2-A; 6-A short, 0.29-0.32 length of 2-A. Abdomen. Setae 1, 2-VIII on small 
common basal plate; 1-VIII with 5-7 branches; 3-VIII with 8-10 branches; 5-VIII 
with 7-13 branches; 2-X with 6-8 branches, each approximately equal in length; 
ventral brush with 10-11 setae on grid and 2 precratal shorter ones, all mul- 
tiple branched; saddle moderately pigmented, incompletely rings segment X, 
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acus absent; 4 moderately long anal papillae; comb with 8-12 (usually 10) scales 
arranged in a single curved irregular row, each scale with a stout median api- 
cal spine and small denticles on laterobasal areas. Siphon. Moderately pig- 
mented; acus well developed; index 2.21-2.47, average 2.31; pecten on basal 

0. 58-0. 63 of siphon, composed of 11-15 (usually 14) teeth, apical 2-4 teeth 
longer and wider spaced than remainder of teeth, each tooth long, slender 

and with 1-2 small stout ventral denticles near base; seta 1-S short, with 9-10 
branches, base attached on basal 0.65-0. 71 of siphon distad of last pecten tooth. 

DISCUSSION. Aedes leicesteri belongs to the wncus Group of species. The 
adults are very similar to the other members of the group in habitus features 
and therefore can not be distinguished from them with certainty. The female 
and male genitalia of leicesteri, however, are quite distinctive and easily 
separated from the other members of the group and subgenus. The shape of 
the lower vaginal sclerite of the female genitalia and the development of the 
gonocoxite projections and gonostylus of the male genitalia are the most strik- 
ing differences from the other species of the group. 

Pupae of this species are very similar to the other members of the group. 
The larvae are also similar to the other species of the wzncus Group but differ 
in the very long anal papillae and the shortness of antennal seta 3-A. 

The female, female genitalia, pupa and larva are described and illustrated 
for the first time. Male posttarsi are illustrated for the first time and addi- 
tional information on the adult male is presented. 

DISTRIBUTION. 30 specimens examined: 692, 80°, 10 with associated 
skins (4 p, 61). 

MALAYSIA. Selangor, Templer Park; 5¢ pl, 12 p, 1¢% pl, 3% p, 3c; Kuala 
Lumpur, Ampang jungle; 1 (holotype). 

BIOLOGY. Immatures were collected in Malaysia from small ground pools 
containing clear, fresh, unmoving, temporary water in heavily shaded areas 
located in a secondary rain forest in hilly terrain and at an elevation of 152 m. 


AEDES (VERRALLINA) LUGUBRIS BARRAUD 
(Figs. 23, 43, 61) 


PUPA (Fig. 43). Chaetotaxy as figured and recorded in Table1l. The 
description and table are based on 5 skins and represent the first description 
of the pupa of this species. Cephalothorax and abdominal segments with 
heavily pigmented areas. Respiratory trumpet. Moderately pigmented; index 
4,.75-5.67, average 5.11. Abdomen. Setae 6, 9-VI weakly developed; 4-VII 
double or triple; 9-VIII triple to 6 branched. Paddle. Ovoid; minute serra- 
tions on distal portion of basal 0.49 of outer margin; minute spicules on api- 
cal 0.51 of outer and apical 0.32 of inner margins; midrib reaches apex, how- 
ever, apical portion lightly pigmented; seta 1-P moderately long, single or 
double; index 1.20-1.36, average 1.27. 

DISCUSSION. See discussion section of butleri. 

The description and illustration of butleri male genitalia by Edwards in 
Barraud (1934: 296) belong to lugubris, however, the description of the female 
was attributed to the correct species. 

The posttarsi (Fig. 61) and tergum IX (Fig. 23) of the female of lugubris 
are illustrated for the first time. 

DISTRIBUTION. 15 specimens examined: 62, 40, lp, 4 with associated 
pupal skins. 
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MALAYSIA. Selangor, Kuala Selangor, Rantau Panjang; 32 p, 22, 1° p, 
ao, kp. 

THAILAND. Tvat(?); 12 (one female with genitalia preparation containing 
the following data: STM-1-A, Sept. 1963, Thailand, probably Trat Province). 

BIOLOGY. In Malaysia pupae were collected from fresh, colored, unmov- 
ing water in small marshy depressions, in a partially shaded area located ina 
coconut orchard. Females in this country were collected biting man. 


AEDES (VERRALLINA) MACRODIXOA DYAR AND SHANNON 
(Figs. 23, 59, 61) 


DISCUSSION. For a discussion of macrodixoa and comparison with neo- 
macrodixoa see Laffoon (1946: 238) and King and Hoogstraal (1947: 124). 

Illustrations are presented for the first time of the tarsomeres 5 and 
posttarsi of the male (Fig. 59) and the female (Fig. 61) and tergum IX of the 
female genitalia (Fig. 23). 

DISTRIBUTION. 29 specimens examined: 198, 10. 

PHILIPPINES. Leyte, Tacloban; 32, 3c°. Luzon, Tayabas, Infanta; 1“ 
(holotype). Mindanao, Kabakan, Mercedes, Parang (Ludlow Barracks); 139, 
30°. Mindoro, San Jose; 32, 3c. | 

BIOLOGY. Immatures have been collected from rain pools and adults col- 
lected resting in military foxholes. 


AEDES (VERRALLINA) MARGARSEN DYAR AND SHANNON 
(Figs. 22, 23, 25, 59) 


DISCUSSION. Aedes margarsen belongs to the andamanensis Group of 
species. It is very similar to johnsoni and is discussed under that species. 
Adults are, however, readily distinguished from johnsoni by the presence of 
setae on the upper mesal area of the prosternum (Fig. 22) while these are 
absent in johnsoni, 

Tergum IX of the female genitalia (Fig. 23), basal mesal lobe of the male 
genitalia (Fig. 25) and tarsomeres 5 and posttarsi of the male (Fig. 59) are 
illustrated for the first time. : 

A label on the lectotype male gives the genitalia preparation as slide 36. IX. 
10d. This information had not previously been published. 

DISTRIBUTION. 192 specimens examined: 722, 61°, 29 individual rear- 
ings with pupal and larval skins. 

PHILIPPINES. Luzon Island, Camp Eldridge, 1% (lectotype) and 49 and 
30° (paratypes); La Union, Anastacio, 8°, 80°; Zambales, Subic Bay, 22, 1°; 
Clark Air Force Base (?), 212 pl, 8c pl, 60° (Cl 337, Baisas). Mindoro, 
Kabakan, 139, 90°; San Jose, 12, 1°; San Ramon, 12, 1°. 

The following specimens are from the paratype series of johnsoni but be- 
long to margarsen., 

PHILIPPINES. Basilan Island, Isabela, 3%. Leyte, Tanauan, 22. Min- 
danao, Pasanonco, 182, 60°; San Ramon, 3, 120°; Zamboaga, 2°. 

All the above specimens are in the USNM. 
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AEDES (VERRALLINA) NEOMACRODIXOA KING AND HOOGSTRAAL 
(Figs. 23, 61) 


DISCUSSION. Belkin (1962: 422, Fig. 294) described and illustrated, from 
4 whole larvae, what he termed an undetermined species and subgenus of 
Aedes from Bougainville, Solomon Islands. After examining the above speci- 
mens (kindly loaned to me by Dr. John N. Belkin) and comparing them with a 
larval skin of Aedes neomacrodixoa from Papua, New Guinea, I found the 2 to 
be conspecific. Label information on these 4 larvae is-as follows: Bougain- 
ville, Solomon Is., May 10, 1944, A. B. Gurney, 372, Ground pools, Aedes 
(?) sp. 1 det. J. N. Belkin. This record extends the northeastern range of 
neomacrodixa to the Solomon Islands. Belkin in his discussion of the above 
species stated the larvae possessed some features of species in the subgenera 
Verrallina and Aedimorphus but they could not be placed in any recognized sub- 
genus. Several circumstances probably prevented Belkin from recognizing 
that his larvae belonged to the subgenus Vervallina, they are: (1) his study 
included only species in Section A, Series I (neomacrodixoa belongs to Section 
A, Series III), (2) larvae of neomacrodixa were not described until later (Huang 
1968: 42), and (3) many species of the subgenus had the immatures unknown. 

Sloof (1972: 178) also reported larvae of this species from Sipozae Island, 
Choiseul, Solomon Islands. 

Tergum IX (Fig. 23) of the female Sabena and female posttarsi (Fig. 61) 
are illustrated for the first time. 

DISTRIBUTION. 56 specimens examined; 212, 280, 4 L, 2 with associ- 
ated skins (1 p, 11). 

AUSTRALIA (Trust Territories). New Guinea, Northeast, Gusika, Fin- 
schhafen area; 132 and 150" (paratypes), 22, 3°. Papua, Vanapa River, Port 
Moresby; 1% pl, 1% p. Solomon Islands, Bougainville; 4 L. 

INDONESIA. Celebes, Kalawara; 12, 20°. Cevam, Noehoehai, Wahaai, 
Warasiwa; 42, 40°. New Guinea, West Irian, Hollandia, 1“ (holotype), Cyclops 
Mountains, Hollandia area, 12 and 1“ (paratypes). 

BIOLOGY. A larva from Ceram was collected from a pool located ina 
virgin forest. 


AEDES (VERRALLINA) NIGROTARSIS (LUDLOW) 
(Figs. 3, 59, 61) 


DISCUSSION. A discrepancy was noted between the descriptions and illus- 
trations of the lower vaginal sclerites of the female genitalia of nigrotarsis as 
given by Laffoon (1946) and Delfinado (1968). After examining the holotype 
genitalia in the USNM it was apparent Laffoon's account was correct. A des- 
sciption and illustration (Fig. 3) of this structure from the holotype follows. 
The lower vaginal sclerites consists of a large heavily pigmented sclerite with 
eranular appearance and a median apical jagged indentation, attached basally 
to cephalic margin of upper vaginal sclerite, and a pair of small moderately 
pigmented, sigmoid shaped apical sclerites. The single male from Calicoan 
Island, Philippines, reported by Delfinado (1968: 29) is a species of the sub- 
genus Lorvania Belkin. 

Tarsomeres 5 and posttarsi of the male (Fig. 59) and the female (Fig. 61) 
are illustrated for the first time. 

DISTRIBUTION. 86 specimens examined: 469, 40c". 

PHILIPPINES. Leyte, Abuyog, Jinamic Island, Leyte Gulf area, Tacloban; 
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82, 17%. Luzon, Rizal, Camp Nichols, Clark Airforce Base, Infanta, Manila, Subic 
Bay, Wack-Wack; 262, 130°. Mindanao, SanRamon, Zamboanga;22¢, 50°. Samar, 
Osmena; 6, 4. 3 

SOUTH VIETNAM. Binh Dinh, AnKhe; 22, 1% (these 3 specimens are in the USNM 
and represent the first country record for nigrotarsis outside the Philippines). 

BIOLOGY. In the Philippines immatures were collected from water in 
grassy, temporary, ground pools and adults were taken in light traps and ata 
light in a military tent. Adults were collected in light traps in South Vietnam. 


AEDES (VERRALLINA) NOBUKONIS YAMADA 
(Figs. 22, 61) 


Aedes (Aedes) ishigakiensis Bohart, 1956. Bull. Brooklyn Entomol. Soc. 51: 
32 (o*, 9*, P, L*). NEW SYNONYM. 


The following information based on the types of nobukonis and ishigakiensis 
supplements the descriptions of Yamada (1932), Sasa (1949), La Casse and Yamaguti 
(1950), Bohart (1956) and Delfinado (1968). 

FEMALE. Head, Antennal1.11-1.12 length of proboscis; maxillary palpus 0. 15- 
0.17 length of proboscis; proboscis 0. 97-0. 98 length of femur I; eyes separated infront 
with white scales on interocular space. Thorax. Following setae present: 2 median 
anterior promontory; numerous acrostichal (anterior and posterior); numerous dor- 
socentral (anterior and posterior); scutal fossal (3-4 anterior, 4-7 lateral, 1 median 
and 1 posterior); numerous supra-alar; 4-6 posterior medial scutal; 1 postalar callar; 
scutellar (3-6 long and 4-5 short ones on laterallobe, 4-5 long and 3-5 short ones on 
median lobe); 7-9 antepronotal; 3-4 postpronotal; 7-10 propleural; 2-4 postspiracular; 
3 upper and 6-10 posterior mesepisternal, lower ones shorter; 6-11 on prealar knob; 
and mesepimeron with 6-9 dorsad of scale patch. Prosternum, subspiracular area, 
paratergite, mesomeronand metameronbare. Postspiracular area with afew broad 
white scales (rubbed off inseveral specimens). Genitalia (Fig. 22). As illustrated. 

MALE. Head, Antenna plumose, 1.1 length of proboscis; maxillary palpus 
0.17 length of proboscis; proboscis 1.04 length of femur I. 

EGG. The following account of the egg is taken from Moriya etal. (1973: 

o2, 54). The egg chorion has a surface sculpturing consisting of a net-like pat- 
tern of cells. Each cell has a diameter of about 10 microns and under higher 
magnification is composed of 5-10 convex structures, each of which also has a 
net-like sculpturing. The authors give a scanning electron microphotograph of 
the surface sculpturing of the egg (page 52). 

DISCUSSION. Male and female paratypes of ishigakiensis were kindly com- 
pared for me by Dr. Kazuo Tanaka with 5 syntype specimens (one male without 
apical abdomenal segments and genitalia and 4 females) of nobukonis. Dr. Tanaka 
also compared ishigakiensis with several males and females of nobukonis in Dr. 
Manabu Sasa's collection. No differences were detected between the 2 species 
and I am therefore considering them to be conspecific. 

La Casse and Yamaguti (1950: 102) mistakenly reported pale broad scales 
on the paratergite. 

Aedes nobukonis is easily separated from the other members of Section B 
by the distinctive male and female genitalia (Fig. 22) and in the adult from 
all species except yusafi (see Reinert 1973b) by the presence of white scales 
on the postspiracular area. Aedes yusafi differs from this species by the 
very large laterobasal white scaled patches on the abdominal terga and 5-8 
posterior pronotal setae compared to the small white patches and 3-4 
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posterior pronotal setae in nobukonis. 

Tarsomeres 5 and posttarsi of the female are illustrated (Fig. 61) for the 
first time. | 

DISTRIBUTION. 44 specimens examined: 129, 4°, 6p, 101, 12 L. 

JAPAN. Ryukyu Islands, Ishigaki Island, Mt. Banna; 1“ (holotype of 
ishigakiensis), 122, 3%, 6p, 101, 12 L (paratypes of ishigakiensis). 

Tanaka (1971: 4) recently recorded this species from Sakishima Gunto in 
the Ryukyu Islands. 


AEDES (VERRALLINA) NOTABILIS DELFINADO 
(Figs. 13, 61) 


The ent information supplements the original description of Delfinado 
(1967: 28). 

FEMALE. Thorax, Antepronotum with 14-18 dark setae; postpronotum 
with numerous narrow curved reddish-brown scales on upper area, 4-6 dark 
posterior setae; propleuron with broad white scales, 13-15 setae; prosternum, 
subspiracular area, paratergite, mesomeron and metameron bare; postspiracu- 
lar area with 4-6 brown setae; mesepisternum with an upper and a lower patch 
of broad pale scales, 4-5 upper and several posterior setae; prealar knob with 
9-12 dark setae; mesepimeron with a moderately large patch of broad white 
scales near center, 14-19 setae dorsad of scale patch, 7-11 hairs caudad of 
scale patch. Legs. Femora I and II each with anterior surface brown scaled, 
I and II each with posterior surface brown scaled with a broad white scaled 
longitudinal stripe on basal 0.9, I with stripe dorsal and II with stripe ventral, 
III white scaled with a narrow dorsal brown scaled longitudinal stripe on anteri- 
or and posterior surfaces from base to apex, stripe broader distally and rings 
apical 0.1; tibiae I-III each brown scaled, I and II each also with an indistinct 
posteriomedian white scaled longitudinal stripe; tarsi I-III each brown scaled; 
posttarsi I and II (Fig. 61) each with 2 ungues, equal in size, each witha 
tooth, III of all specimens missing. Abdomen. Terga each brown scaled with 
a large laterobasal white scaled patch which extends slightly on to tergum; 
sterna each white scaled with a narrow apical brown scaled band. Genitalia 
(Fig. 13). Insula with 4 small tuberculi; lower vaginal lip heavily pigmented 
and covered with small hair-like spicules; lower vaginal sclerite composed of 
a pair of moderately pigmented ovoid plates with spicules (illustrated here for 
the first time); and tergum IX wide, short and ribbon-like, index 0.24. 

Shape of spermathecal eminence distinctive for notabilis. 

DISCUSSION. The holotype data are amended as follows: THAILAND, 
Chon Buri, Amphoe Bang Lamung, Khao Mai Keo, 7 October 1963, collection 
number CL-1, collector Kol Mongkolpanya, genitalia preparation number 30. 
iv.66, USNM type catalog number 69214, collected in a human biting collec- 
tion. The above information is taken from the collection data sheet and adult 
labels. 

Posttarsus III of all 4 specimens examined was missing but probably con- 
sists of 2 ungues which are equal in size and simple. Delfinado (1967: 28) 
mistakenly reported the holotype posttarsus III was composed of 2 ungues 
which were equal in size and each with a tooth. The holotype has all legs 
broken off except the femur and tibia of the left hindleg; however, most of 
the parts from the fore- and midlegs are glued to the paper specimen point. 
The right foreleg is glued on the paper point, under the specimen, near the 
normal position of the hindleg (both ungues equal in size and with a tooth) and 
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could have been mistaken by Delfinado for the hindleg; however, the femur and 
tibia are marked as the foreleg in the above description (taken from the addi- 
tional specimens). The sterna are also ornamented differently than the origin- 
al description (see above). 

The 2 basal hairy lobed structures of the postatrial plate of Delfinado 
(1967: 28, Fig. 18) are the basal portion of the lower vaginal lip. This struc- 
ture in Delfinado's holotype preparation is somewhat damaged. The lower vag- 
inal lip, lower vaginal sclerites, terga VIII and IX and sternum VIII are illus- 
trated (Fig. 13). 

DISTRIBUTION. 4 specimens examined: 49. 

THAILAND. Chon Buri, Amphoe Bang Lamung, Khao Mai Keo; 12 (holo- 
type), 22. Nakhon Si Thammavat, Amphoe Chawang, Nabon, Ban Tha Phea; 19. 

BIOLOGY. The holotype and 2 other females were taken in daytime human 
biting collections. One female was collected from a light trap in a forest con- 
taining light vegetation. 


AEDES (VERRALLINA) PAHANGI DELFINADO 
(Fig. 22) 


DISCUSSION. The female genitalia of pahangi are similar to those of 
abditus, These 2 species can be separated by the development of the median 
portion of the upper vaginal lip, shape of tergum IX and the wrinkled appear- 
ance of the seminal capsules in pahangi, 

The median area of the upper vaginal lip and tergum IX of the female 
genitalia are illustrated (Fig. 22), the latter structure for the first time. 
These structures are compared to those of the other members of Section B 
(Figs. 21 and 22). 

DISTRIBUTION. 3 specimens examined: 39. 

MALAYSIA. Pahang, Kuala Terenggan; 12 (holotype), 1° (paratype). 
Selangor, Templer Park; 19. 

BIOLOGY. One female in Malaysia was collected from a biting collection 
on a clear day, in a heavily shaded area of a secondary rain forest in a valley, 
on 3 February 1970 at 1300-1400 hours and at an elevation of 152 m. 


AEDES (VERRALLINA) PANAYENSIS LUDLOW 
(Figs. 25, 59) 


DISCUSSION. Delfinado (1968: 32) recorded this species from Leyte (2 
males which are butlevi and 2 females which could not be located) and Puerto 
Princesa, Palawan (4 females which are butleri and one female which could 
not be found), but these records were based on misidentifications as indicated 
by the correct determinations included in the parentheses. Laffoon (1946: 
242) selected a lectotype for this species and gives information about the type- 
series. 

Female genitalia (Fig. 25) of panayensis are similar to those of incertus 
and varus (see discussion of varus). 

Tarsomeres 95 and posttarsi of the male are illustrated (Fig. 59). 

DISTRIBUTION. 202 specimens examined: 1489, 54c, 

INDONESIA. Alor, Kalabahi; 12. Celebes;10. Ceram, Piroe; 192, 2°. 
Kalimantan, Poeroek Tjahoe; 1°. Moluccas, Morotai Island, Point Gila; 
Poepliara, Regoha; 42. New Guinea, Schouten Islands, Aeoki Island in 
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Padaido Group; 249, 1°. | | 

MALAYSIA. Sabah, Kuala Penyu, Tawau, Semporna; 92, 5c. 

PHILIPPINES. Basbas Island;.42. Mindanao, Zamboanga; 12. Palawan, 
Balabac Island, Cape Melville; 12, 1°, Culion Island, San Pedro; 12, 2c. 
Panay, Tloilo; 292 and 20c (paratypes), 1° (lectotype), 22, 1%. Samar, 
Calicoan Island; 1°. Philippine Islands, no locality given; 89, 4. 

There are 62 females and 15 males in the USNM with the following label 
information: Jola Jola, P.I., Maj. Ewing Coll., Thru Miss Ludlow. These 
specimens were apparently incorrectly labeled according to Laffoon (1946: 
243). 

BIOLOGY. The specimens from Malaysia were reared from immatures 
whose exuviae were apparently lost. These immatures were collected from a 
small ground pool containing clear, fresh, unmoving temporary water in an 
unshaded area located in a coastal village at sea level and with coconut palms. 

Females from Malaysia were collected from a biting collection on a clear 
day, in a partially shaded area of a secondary rain forest in a plain terrain, 
on 1 June 1970 at 1030-1100 hours and at an elevation of 15 m. 


AEDES (VERRALLINA) PETROELEPHANTUS WIJ ESUNDARA 
(Fig. 15) 


The following information is based on the lectotype female and 2 paralecto- 
type females and supplements the brief description of Wijesundara (1951: 176). 

FEMALE. Head. Antennal pedicel with a few small brown scales and short 
fine brown hairs mesally; vertex with a few narrow curved white scales along 
coronal suture; eyes contiguous in front. Thorax. Scutum covered with nar- 
row curved reddish-brown scales except for small patches of narrow curved 
white scales on median anterior promontory and anterior scutal fossal areas; 
scutellum with narrow curved reddish-brown scales on each lobe; prescutellar 
space bare; numerous anterior and posterior acrostichal and dorsocentral 
setae; antepronotum with scales absent, 19-21 brown setae; postpronotum 
with narrow curved reddish-brown scales on upper area, 6 brown posterior 
setae; propleuron with a patch of broad white scales, 19-20 brown setae; 
prosternum, subspiracular area, paratergite, mesomeron and metameron 
bare; postspiracular area with scales absent, 4-5 brown setae; mesepisternum 
with a large upper and a smaller lower patch of broad white scales, 5-6 upper 
and 13-14 posterior setae, lower ones shorter; mesepimeron with a large 
patch of broad white scales near center, 20-21 setae dorsad of scale patch, 
several small golden-brown hairs along posterior margin and lower posterior 
corner of scale patch. Genitalia (Fig. 15). Spermathecal eminence and lower 
vaginal sclerites with characteristic shapes. 

DISCUSSION. Wijesundara (1951: 176) described petroelephantus from 3 
female cotypes which were later sent to the BMNH. Unfortunately these adult 
specimens, as well as other adult types in this shipment, were severely 
damaged in transit so that presently only fragments of the adults remain. 
~The cotypes of this species are represented now by only 2 pinned specimens 
and 3 genitalia preparations (each in good condition and mounted in Canada 
balsam on a microscope slide). Lectotype designation is made for one of the 
cotype females with genitalia preparation and possesses the following label 
information: Aéd. (Aéd.) sp. new, Kurunegala, 16-12-22, Med. Entomologist, 
Ceylon, 2 Hypo. No. 85, cotype, Aédes (Aédes) petroelephantus Wijesundara 
LECTOTYPE £&, selected by J. F. Reinert, 10 July 1974. Paralectotypes are 
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selected for the other 2 female cotypes which bear the same label data as the 
lectotype except for the genitalia preparation numbers--84 and 86. The adult 
of specimen No. 84 is lost and only the genitalia mount remains. 

The adult of the lectotype is in very poor condition with only a twisted and 
rubbed thorax and head ona pin. The genitalia were dissected and remounted 
(10 July 1974) in Canada balsam and are in good condition. 


AEDES (VERRALLINA) PHILIPPINENSIS DELFINADO 


DISCUSSION. Delfinado (1968: 34) records the allotype female (with geni- 
talia and tarsal claws on slides) deposited in the USNM. This type could not be 
located in neither the USNM nor SEAMP collections. 

DISTRIBUTION. One additional female of philippinensis was found among 
unidentified Aedes in the USNM collection and at present represents the only 
specimen of this species in this collection. The specimen bears the following 
information on the labels: P. I., Leyte, Mahaplag, 11. VII. 64, Light trap, 

M. Delfinado collector, genitalia preparation number T73. 542, Det. J. F. 
Reinert. 


AEDES (VERRALLINA) PHNOMUS KLEIN 


DISCUSSION. The 2 female specimens recorded as indicus from Thailand 
by Delfinado (1967: 25) were incorrectly identified and are here provisionally 
assigned to phnomus (see taxonomic discussion section of indicus). Her Figure 
18 also belongs to this species. 

DISTRIBUTION. The following information was taken from the collection 
data sheets for the 2 Thailand specimens: 12, collection number U-72, THAI- 
LAND, Nakhon Ratchasima, Amphoe Muang, Pak Thong Chai, Nong Nam Keo, 
30 May 1963, 1930-2000 hours, biting a buffalo and 12, collection number U-555, 
THAILAND, Chon Buri, Amphoe Bang La Mung, Khao Mai Kaeo, 14 August 
1963, 1900-2000 hours, biting collection. 

I have also examined the holotype of phnomus from Chrui Changwar, Kandal, 
CAMBODIA. 


AEDES (VERRALLINA) PIPKINI BOHART 
(Figs. 24, 61) 


DISCUSSION. Bohart and Ingram (1946: 29) reported a single female Aedes 
from Truk but they were unable to identify it. I have compared this specimen 
with the holotype female and paratypes of Aedes pipkini and have determined 
it to be conspecific with them. The adult (genitalia mounted in Canada balsam 
on a slide) is in the USNM and contains the following information on the labels: 
Moen I., Truk, XI-28-45, caught resting in occupied tent at 0700, R. L. In- 
gram, 807. 

Tergum IX of the female genitalia (Fig. 24) and female posttarsi (Fig. 61) 
are illustrated for the first time. 
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AEDES (VERRALLINA) PRIOEKANENSIS BRUG 
(Fig. 25) 


The following information based on the holotype and specimen number 18. 220 
supplements the descriptions of Brug (1931: 249) and Delfinado (1968: 34). 

MALE. Head (head description taken from specimen number 18.220). An- 
tenna brown, plumose, 1.0 length of proboscis, pedicel dark brown; clypeus 
dark brown, bare; maxillary palpus dark brown scaled, 0.11 length of proboscis; 
proboscis dark brown scaled, 1.23 length of femur I; eyes contiguous in front; 
ocular setae dark brown; scales on head broad, dark brown and decumbent ex- 
cept for a few narrow curved white scales along coronal suture, a small patch 
of broad white scales on lateral surface in front of antepronotum next to ocular 
line and a small patch of similar ones on postgena; occiput with several short 
brown erect forked scales and a few decumbent broad white scales. Thorax, 
Scutal integument reddish-brown; scutum covered with narrow curved reddish- 
brown scales except for a few narrow curved white scales on median anterior 
promontory area, anterior scutal fossal area, supra-alar area near base of 
wing, median anterior area of prescutellar space and on median lobe of scutellum 
(lateral lobes with narrow curved reddish-brown scales); dark brown setae on 
following areas: 2 median anterior promontory; numerous acrostical (anterior 
and posterior); numerous dorsocentral (anterior and posterior); scutal fossal 
(3 anterior, 2-3 lateral and 1 posterior); numerous supra-alar, 4 posterior 
medial scutal, 1 postalar callar and scutellar (3 long and 2-3 short ones on 
lateral lobe, 4 long and 3 short ones on median lobe); pleural integument 
dark brown; antepronotum with 7-8 brown setae; postpronotum with a few 
narrow curved reddish-brown scales dorsally, 3 brown posterior setae; pro- 
pleuron with several broad white scales, 11-14 setae; prosternum, subspiracular 
area, paratergite, mesomeron and metameron bare; postspiracular area with 
6 brown setae; mesepisternum damaged but with an upper and a lower patch of 
broad white scales, several setae; prealar knob with 7-8 brown setae; 
mesepimeron with a patch of broad white scales near center, 10-12 brown 
setae dorsad of scale patch, a few short fine golden hairs caudad of lower 
posterior corner of scale patch. Legs. Coxae I-III each with several brown 
setae, I with broad brown scales and a small dorsal patch of broad white scales 
on anterior surface, II and III each with a patch of broad white scales on anteri- 
or surface; trochanters I-III each with a few pale brown scales; femora I and II 
each with anterior surface brown scaled, posterior surface brown scaled with 
a longitudinal pale scaled stripe from base to near apex, stripe dorsal on I and 
ventral on II, II with anterior and posterior surfaces each mostly white scaled 
and with a dorsal brown scaled longitudinal stripe from base to apex forming a 
narrow apical brown scaled band; tibiae I-III and tarsi I-III brown scaled; post- 
tarsi I-III each with 2 ungues, I and II each with ungues unequal, larger ungue 
with a tooth and smaller one simple, III with ungues equal, one ungue with a 
small tooth and other one simple. Wing. Dorsal and ventral veins with brown 
scales; alula badly rubbed in both specimens but specimen 18.220 with a few 
narrow brown scales on margin; upper calypter with several dark setae on mar- 
gin. Halter. Pedicel pale; capitellum white scaled. Abdomen. Terga I-V 
each brown scaled with a small laterobasal patch of white scales (remainder of 
abdomen removed with genitalia); sterna brown scaled with pale basal scales; 
terga and sterna with numerous golden-brown setae, mostly along posterior 
margins. Genitalia (Fig. 25). Complete genitalia as illustrated by Delfinado 
(1968: Fig. 8). 

DISCUSSION. Aedes prioekanensis male adults (females unknown) are very 
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similar to those of incertus and varus. The male genitalia of the 3 species are 
easily distinguishable by the development of the apical portion of the basal mesal 
lobe (prioekanensis has a thin seta, incertus has a thick spiniform seta, and 
varus has a fleshy projection with a frayed apex). The gonocoxite of the male 
genitalia of prioekanensis and incertus also have an apicomesal projection 

while this projection is absent in varus, 

Posttarsus III of prioekanensis has 2 ungues which are equal in size and one 
with a small tooth which differs from the males of both varus and incertus which 
have the ungues of posttarsi III simple. The presence of a tooth on the ungue of 
posttarsus III is very unusual for Section A but normal for Section B. 

The abdominal terga of prioekanensis are brown scaled with small latero- 
basal white scaled patches and posttarsus III, which had previously been 
mounted, has ungues equal and only one with a small tooth. Delfinado (1968: 
34) mistakenly reported the terga as wholly dark brown and both ungues of 
posttarsus III toothed. 

TYPE-DATA. Adult holotype specimen bears labels with the following 
data: Aedes (Aedes) dermajoensis, n. sp.. VAR. prioekanensis, “ TYPE, 
Brug; 18.219 | collection number]; Sumatra: Benkulen, xi-xii. 1929, Col. 

Ss. L. Brug, B. M. 1930-511 | a BMNH printed label]; Larva in pool in virgin 
forest; SEAMP accession number 376; and genitalia preparation number T73. 
062. Type deposited in the BMNH. Brug's field collection notes for this speci- 
men record the following information: de Rook | collector], Dermajoe (Ben- 
koelen), Nov.-Dec. 1929, 18.219 type Br. Mus., Ae. prioekanensis, 18.219- 
20 (20°) | 2 males from the collection]. Brug (1931: 249), however, reported 
the following in the original description of this species 'Described from one 
specimen bred from a larva found in a swamp in a virgin forest near Air 
Prioekan.'' The second male, 18.220, recorded in Brug's field collection 
notes is also in the BMNH and bears the following information on the adult 
labels: 18.220; Co-type Ae. prioekanensis; and SEAMP accession number 30. 

The holotype is in poor condition and is as follows: head and all appendages 
missing; pinned through pleura of thorax with a minuten pin; all legs on left side 
and right tarsus I mounted on a small celluloid point attached to pin; and left 
wing missing. Genitalia remounted in Canada balsam on a microscope slide 
from a celluoid point attached to pin. The specimen (18.220) labeled co-type 
has the head and its appendages in good condition. 

DISTRIBUTION. 2 specimens examined: 2c. 

INDONESIA. Sumatra, Dermajoe (Benkoelen); 1“ (holotype), 1¢. 


AEDES (VERRALLINA) PSEUDOMEDIOFASCIATUS (THEOBALD) 
(Figs. 16, 59, 61) 


The following information supplements the descriptions of Theobald (1910: 
489) and Barraud (1928: 367). 

FEMALE. Head, Antenna 1.11-1.14 length of proboscis, pedicel with a 
few small brown scales and short fine hairs mesally; maxillary palpus 0. 17- 
0.18 length of proboscis; proboscis 0.95-0.98 length of femur I. Thovax. 
Antepronotum with 9-16 dark setae, scales absent; postpronotum with narrow 
curved reddish-black scales on upper area, 5-7 dark posterior setae; propleuron 
with a patch of broad white scales, 10-12 dark setae; prosternum, subspiracu- 
lar area, paratergite, mesomeron and metameron bare; postspiracular area 
without scales, 2-5 dark setae; mesepisternum with a large upper and a 
small lower patch of broad white scales, 4-5 upper and 8-10 posterior setae, 
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lower ones shorter; mesepimeron with a large patch of broad white scales near 
center, 10-14 dark setae dorsad of scale patch, 3-5 short fine hairs near lower 
posterior corner of scale patch. Abdomen. Sterna white scaled each witha 
narrow apical band of brown scales. Genitalia (Fig. 16). As illustrated. 

MALE. Head. Antenna 0.97-1.02 length of proboscis; maxillary palpus 
0.10-0.13 length of proboscis; proboscis 1. 03-1.14 length of femur I. | 

DISCUSSION. No consistent difference in adult habitus characters could be 
found between pseudomediofasciatus and cautus; however, marked differences 
exist between the genitalia of both females and males of the 2 species. These 2 
species are also similar to sabahensis, new species, and can be separated 
from it by features of abdominal markings and the propleuron. 

Tarsomeres 5 and posttarsi of the male (Fig. 59) and the female (Fig. 61) 
are illustrated for the first time. 

DISTRIBUTION. 9 specimens examined: 49, 5c". 

SRI LANKA. Central, Kandy District, Peradeniya; 12. North Central, 
Anuradhapura District, Hunuwilagama, Wilpattu; 2°. Northern, Vavuniya 
District, Parayanalankulan, 25 miles NW. of Medawachchiya; 22, 3%. Sabava- 
gamuwa, Ratnapura District, Uggalkaltota; 12. 

BIOLOGY. Adults were collected at elevations of 30 and 60 m. 


AEDES (VERRALLINA) PSEUDOVARIETAS NEW SPECIES 
(Figs. 31, 59) 


MALE. Head. Antenna plumose, brown, 0.96 length of proboscis, pedicel 
dark brown; clypeus dark brown, bare; maxillary palpus blackish-brown scaled, 
0.12 length of proboscis; proboscis blackish-brown scaled, 1.15 length of femur 
I; eyes contiguous; ocular setae blackish-brown and well developed; scales on 
head all broad, blackish-brown and decumbent except for a few narrow curved 
white scales along coronal suture, a narrow stripe of broad white ones extend- 
ing from area in front of antepronotum to ocular line, and a small patch of dark 
erect forked scales on occiput. Thovax. Scutal integument dark reddish-brown; 
scutum covered with narrow curved dark reddish-brown scales; prescutellar 
space bare except for a small median cephalad area of narrow curved scales; 
scutellum with a patch of narrow curved reddish-brown scales on each lobe; 
dark reddish-black setae on the following areas: 2 median anterior promontory, 
numerous acrostichal (anterior and posterior), numerous dorsocentral (anterior 
and posterior), scutal fossal (4 anterior and 3 lateral), numerous supra-alar, 

4 posterior medial scutal, 1 postalar callar and scutellar (4 long and 2-3 short 
ones on lateral lobe, 4 long and 3 short ones on median lobe); pleural integu- 
ment brown; antepronota widely separated, scales absent, 7 long and short dark 
setae; postpronotum with a few narrow curved reddish-brown scales on upper 
area, 3 posterior dark setae; propleuron with a patch of broad white scales, 
several setae; prosternum covered; subspiracular area, paratergite, mesomeron 
and metameron bare; postspiracular area within a fold of the pleuron and not 
visible; mesepisternum with a large upper and a small lower patch of broad 
white scales, 3 upper and 7 posterior setae; prealar knob without scales, 5-6 
dark setae; mesepimeron with a patch of broad white scales near center, 5-6 
setae dorsad of scale patch, 2-4 short fine hairs near lower posterior corner 

of scale patch. Legs. Coxae I-III each with several setae, I with broad brown 
scales and a small dorsal patch of broad white ones on anterior surface, II and 
III each with a patch of broad white scales on anterior surface; trochanters I- 
III each with a few pale brown scales; femora I and II each with anterior surface 
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brown scaled, II also with an indistinct ventral longitudinal stripe of pale 

scales, posterior surfaces of I and II brown scaled with a longitudinal pale 
stripe, stripe dorsal on I and ventral on II, III with anterior and posterior 
surfaces brown scaled with a ventral longitudinal stripe of white scales, 

broader at base and tapering apically; tibiae I-III and tarsi I-III each dark brown 
scaled; posttarsi I-III (Fig. 59) each with 2 ungues, I and II each with ungues 
unequal, larger one with a tooth, smaller one simple, III with ungues equal, 
both simple. Wing. Dorsal and ventral veins with dark brown scales; alula 
with a few narrow brown scales on margin; upper calypter with several brown 
setae on margin; 1 remigial seta. Halter. Pedicel pale; capitellum dark 

brown scaled. Abdomen. Terga blackish-brown scaled, I-V each with a small 
laterobasal patch of white scales (remainder of abdomen removed with genitalia); 
sterna with basal areas pale scaled and apical areas brown scaled; terga and 
sterna with several setae, mostly along posterior margins. Genitalia (Fig. 31). 
Tergum IX moderately to heavily pigmented, band-like with lateral areas some- 
what broader, outer caudal margin fused to tergum X, setae absent, broadly 
connected laterally to sternum IX; gonocoxite short, broad, heavily pigmented, 
mesal surface membranous with minute spicules, dorsal surface with apex 
extended into a long narrow pointed mesally curved arm with a moderately 

long stout seta near middle of dorsal area, a short heavily pigmented subapical 
Spine also on dorsal surface, a long stout mesally curved seta at base of arm, 

a few moderately long and long setae on dorsal surface mainly along mesal mar- 
gin of gonocoxite, ventral surface with a long flat broad heavily pigmented api- 
cal projection with a wrinkled and bluntly pointed apex, several moderately 

long setae and a few long stout ones mainly on mesal surface of gonocoxite, a 
few long setae on lateral surface, a number of broad scales on lower dorsal, 
lateral and most of ventral surfaces; gonostylus heavily pigmented, long, 
strongly curved near middle, apical 0.27 bifurcated, outer arm of furcation 
longer, 4-5 moderately long setae on mesal margin of area between median 
bend and furcation, gonostylus attached subapically on gonocoxite; basal mesal 
lobe moderately pigmented, consists of a broad basal area with 3 long heavily 
pigmented spiniforms (mesal one shorter than other 2) and a narrower apical 
extension on mesal area of gonocoxite which projects slightly past the apex 

and is covered with numerous short and moderately long thin setae, however, 
setae more numerous on basal area, covered with small spicules, lobe con- 
nected mesally with its mate by a moderately broad band which is covered with 
small spicules and is located ventrad of apical portion of prosophallus and 
phallus; proctiger with paraproct formed into a heavily pigmented long slender 
acuminate arm with a sharp bend near basal area, base with a short projection 
which extends ventrad and articulates at a point on the dorsomesal surface of 
the parameral apodeme near base of opisthophallus, base of proctiger lightly 
fused with tergum X, cercus membranous and without cercal setae; tergum X 
moderately pigmented, consists of a small indistinct plate laterad of paraproct 
base and extends ventrally from caudal margin of tergum IX; phallosome com- 
plex, opisthophallus--consists of a lightly to moderately pigmented tergal trans- 
verse bridge between parameral apodemes, caudal margin slightly indented me- 
sally, sternobasal area attached to tergobasal portion of outer area of prosophal- 
lus, located dorsad of phallus and prosophallus and ventrad of proctiger, phallus-- 
consists of a pair of moderately long, heavily pigmented, narrowly separated, 
caudally produced arms with apical area curved dorsad, arms fused together 

by a basal plate which extends laterally and is fused to basal portion of pro- 
sophallus, prosophallus--consists of a pair of moderately long widely separated 
arms with distal portion heavily pigmented and curved, proximal portion moder- 
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ately pigmented and formed into a broadly rounded area which is attached to ter- 
somesal portion of paramere, located laterad of phallus, prosophallic arm 
approximately equal in length to phallic arm, paramere--heavily pigmented, 
approximately equal in length to phallic arm, articulates at a point approximate- 
ly 0.6 from base with caudal area of parameral apodeme, parameral apodeme-- 
moderately to heavily pigmented, moderately long, outer surface broadly 
attached to tergobasal apodeme of gonocoxite; sternum IX heavily pigmented 
throughout, large, broad, lateroapical areas rounded, 18 short and moderately 
long setae in an elongate patch near caudal margin. 

FEMALE, PUPA, LARVA AND EGG. Not known. 

DISCUSSION. The adult male habitus of pseudovarietas and varietas are 
very similar and no consistent differences could be found with which to separate 
the 2 species. They do, however, occupy different geographical areas. 

The male genitalia of the 2 species differ and are easily separated. The 
male genitalia of pseudovarietas differ most noticeably from those of varietas 
by the following features: shape of the ventroapical projection of the gonocoxite, 
development of the basal mesal lobe, and with fewer setae on sternum IX (com- 
pare Fig. 31 and Delfinado's 1968 Fig. 10). 

TYPE-DATA. Holotype male (genitalia mounted on a slide in Canada bal- 
sam) with the following collection data: MALAYSIA, Sabah, Kudat, Matunggong, 
30 April 1970, Samuel Wilson James and Chia Yiew Wang collectors, collection 
number S-697, genitalia preparation number 74/379, MEP accession number 
409, collected as an adult on a clear day, among coconut trees in a village, in 
partial shade at 1100 hours and at an elevation of 61 m. Holotype is in good 
condition and is deposited in the USNM. 

DISTRIBUTION. Known only from the type-locality. 

BIOLOGY. As listed in the type-data. 


AEDES (VERRALLINA) RAMALINGAMI NEW SPECIES 
(Figs. 32, 59) 


MALE. Head. Antenna with flagellomeres dark brown basally, plumose, 
1.16 length of proboscis, pedicel pale brown; clypeus brown, bare; maxillary 
palpus dark brown scaled, 0.17-0.18 length of proboscis; proboscis dark brown 
scaled, 1.08-1.14 length of femur I; eyes separated in front; several long 
blackish-brown ocular setae; scales on head all broad, decumbent and dark brown 
except for a few broad white ones on ocular line and a patch of similar ones an- 
terodorsally on lateral surface next to eye and at level with antepronotum, and 
a few short erect forked blackish-brown scales on occiput. Thorax. Scutal 
integument brown; scutum covered with narrow curved dark reddish-brown scales, 
scutellum with a few similar scales on each lobe; prescutellar space bare; 
blackish-brown setae on following areas: 4 median anterior promontory, sev- 
eral acrostichal (anterior and posterior), numerous dorsocentral (anterior and 
posterior), scutal fossal (2 anterior, 2 lateral and 1 posterior), numerous supra- 
alar, 4 posterior medial scutal, 1 postalar callar and scutellar (3-4 long and 1 
short on lateral lobe; 3-4 long and 1-2 short on median lobe); pleural integument 
pale brown; antepronotum with a few broad dusky-white scales, 7-8 dark brown 
setae; postpronotum with 3-4 dark brown setae; propleuron with a few broad 
white scales, 4-6 dark brown setae; prosternum, subspiracular area, parater- 
site, mesomeron and metameron bare; postspiracular area with 2 dark brown 
setae; mesepisternum with an upper and a small lower patch of broad white 
scales, 1-2 upper and 5-7 posterior dark brown setae; prealar knob with 5 dark 
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brown setae; mesepimeron with a large patch of broad white scales near center, 
4-5 golden-brown setae dorsad of scale patch. Legs. Coxae I-III each with 
several dark brown setae, I with broad pale brown scales and a small dorsal 
patch of white ones on anterior surface, II and III each with a patch of broad 
white scales on anterior surface; trochanters I-III each with broad pale 

scales; femora I and II each with anterior surface dark brown scaled, I and II 
each with posterior surface brown scaled with a white scaled longitudinal stripe 
from base to apex, stripe dorsal on I and ventral on II, III brown scaled with an 
anteroventral and a posteroventral white scaled stripe which is broad basally 
and narrow apically; tibiae I-III and tarsi I-III each dark brown scaled; post- 
tarsi I-III (Fig. 59) each with 2 ungues, I, II and III each with ungues unequal, 
each ungue with a tooth. Wing. Dorsal and ventral veins with dark brown 
scales; alula with several narrow to moderately broad brown scales on margin; 
upper calypter with several brown hairs on margin; 1 remigial seta. Halter. 
Pedicel pale; capitellum dark brown scaled. Abdomen. Terga dark brown 
scaled, I with a patch of broad white scales on laterotergite; sterna brown 
scaled; terga and sterna with numerous dark setae, mostly along posterior 
margins. Genitalia (Fig. 32). Tergum IX heavily pigmented, formed into a 
narrow band mesally and expanded laterally into a small caudal lobe which is 
fused with tergum X, setae absent, connected laterally to sternum IX by a 
narrow heavily pigmented band; gonocoxite short, broad, heavily pigmented, 
tergobasal portion of mesal surface membranous with minute spicules, dorsal 
surface with apex extended into a small strongly sclerotized lobe which bears 
2-3 long stout setae, 5-8 moderately long and long stout setae on distal 0.6 of 
area basad of apical setae, ventral surface produced into a large apicomesal 
lobe which is heavily pigmented on both tergal and sternal areas, tergal area 
of lobe with a few short thin setae along outer margin, sternal area of lobe with 
a number of short thin setae on apical 0.4, a few broad scales on ventral and 
lateral surfaces of gonocoxite, lateral surface also with a few long stout setae; 
gonostylus heavily pigmented, moderately long, approximately 0.68 length of 
gonocoxite, basal 0.5 somewhat swollen, apical 0.5 bifid, outer arm with api- 
cal portion somewhat expanded and with 4-5 short setae and 4-5 small stout 
spiniforms, apex rounded, inner arm with proximal 0.52 swollen and with 5 
short thin setae, distal 0.48 narrow, curved and with apex recurved; basal me- 
sal lobe broad, lightly to moderately pigmented, covered with small spicules, 
11-12 short thin setae on basomesal area, 5-7 short thin setae on mesal mar- 
gin, caudal area with 5 short thin setae, caudomesal portion expanded into a 
small apical hump and a short mesal heavily pigmented pointed projection with 
a short seta at base (structure resembles a bird's head), sternomesal and cau- 
dal margins of basal mesal lobe fused with gonocoxite, lobe connected mesally 
with its mate by a moderately pigmented broad band which forms a shallow 
trough ventrad of apical portions of opisthophallus and prosophallus; proctiger 
with paraproct formed into a long narrow heavily pigmented curved arm, base 
with a very short rounded projection which extends ventrad and articulates at 

a point on the dorsal surface of parameral apodeme near base of opisthophallus, 
base of proctiger strongly fused with tergum X, cercuSs membranous and with- 
out cercal setae; tergum X heavily pigmented, formed into a small plate be- 
tween proctiger and caudal lateral portion of tergum IX; phallosome complex, 
opisthophallus--consists of a moderately pigmented tergal transverse bridge 
between the parameral apodemes, caudal margin produced into a long lobe 
which extends beyond apex of prosophallus and is broad at the base and tapers 
to a pointed apex, base attached to a dorsomesal extension of the caudal portion 
of parameral apodeme, located dorsad of phallus and prosophallus and ventrad 
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of proctiger, phallus--consists of a pair of short heavily pigmented narrowly 
separated arms which are fused at their bases, sternolateral area of base ex- 
tended laterally into a moderately long arm which is fused to basomesal portion — 
of prosophallus, apex of phallus formed into a tergal penis filament which con- 
sists of a pair of bars extending cephalad, bars connected near base by a broad 
transverse bridge, apical portion of bars curved dorsad, prosophallus--consists 
of a pair of long heavily pigmented acuminate arms which have their bases widely 
separated and their apices contiguous, base of arm attached to mesal portion of 
paramere, located laterad of phallus, prosophallic arm 2. 44 length of phallic 
arm, paramere--heavily pigmented, broad, long, approximately 1.8 length of 
phallic arm, articulates near middle with caudal area of parameral apodeme, 
parameral apodeme--moderately to heavily pigmented, very long, approximately 
1.64 length of paramere, outer surface narrowly attached to tergobasal apodeme 
of gonocoxite; sternum IX heavily pigmented throughout, large, broad, apico- 
lateral margin evenly rounded, 6-7 short and moderately long setae near center 
of caudal margin (holotype also with one broad scale). 

FEMALE, PUPA, LARVA AND EGG. Not known. 

DISCUSSION. Aedes ramalingami belongs to Section B and the adults can 
be readily distinguished from the other species of this section except pahangi, 
robertsi and uniformis by the dark scaled terga. From the latter 3 species it 
is separated by having only 4-5 setae dorsad of scale patch on mesepimeron 
while the other 3 species possess 7 or more setae. 

The male genitalia of vamalingami differ strikingly from the other species 
of Section B in the development of the gonostylus and basal mesal lobe. 

This species is dedicated to Dr. Shivaji Ramalingam, Faculty of Medicine, 
University of Malaya, Kuala Lumpur, Malaysia, in recognition of his work on 
the Malayian Culicidae and the numerous mosquito specimens he has provided 
to the SEAMP and MEP collections. 

TYPE-DATA. Holotype male, MALAYSIA, Sabah, Beaufort, Kg. Maraba, 

0 April 1970, Samuel W. James and Chia Yiew Wang collectors, collection 
number S-382, genitalia preparation number T73.555, SEAMP accession num- 
ber 300, adult collected resting in bushes of a rubber estate, elevation 76 m 
and at 1350 hours; one paratype male, same data as holotype except, collec- 
tion number S-383, genitalia preparation number 55467, and collected at 1410 
hours. Holotype and paratype deposited in the USNM. 

DISTRIBUTION. Known only from the type-locality. 

BIOLOGY. As recorded in the type-data. 


AEDES (VERRALLINA) RAMI BARRAUD 
(Fig. 59) 


The following information is based on the holotype male and supplements 
the very brief description of Barraud (1928: 370). 

FEMALE. Head. Antenna 1.07 length of proboscis, pedicel brown with 
a few small brown scales and short fine hairs mesally; maxillary palpus 0.14 
length of proboscis; proboscis 1.1 length of femur I; eyes contiguous in front. 
Thorax. Scutum covered with narrow curved reddish-brown scales; scutellum 
with narrow curved reddish-brown scales on each lobe; dark setae on the fol- 
lowing areas: 4 median anterior promontory, numerous acrostichal (anterior 
and posterior), numerous dorsocentral (anterior and posterior), scutal fossal 
(4-5 anterior, 4 lateral and 1 posterior), numerous supra-alar, 1 postalar 
callar and scutellar (4-5 long and 3-4 short ones on lateral lobe, 6 long and 5 
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short ones on median lobe); antepronotum with scales absent, 13-14 brown 
setae; postpronotum with narrow curved reddish-brown scales on upper area, 
5 dark posterior setae; propleuron with a patch of broad white scales, 15 
setae; prosternum, subspiracular area, mesomeron and metameron bare; post- 
spiracular area with scales absent, 3 brown setae; mesepisternum with a large 
upper and a small lower patch of broad white scales, 4 upper and 10-11 posteri- 
or setae, lower ones shorter; mesepimeron with a large patch of broad white 
scales near center, 14 setae dorsad of scale patch, several small hairs around 
lower posterior corner of scale patch. Legs, Posttarsi I-III (Fig. 59) each 
with 2 ungues, I and II each with ungues unequal, larger one with a tooth and 
smaller one simple, III with ungues equal, both simple. Wing. Veins brown 
scaled; alula with narrow brown scales on margin; 2 remigial setae. Abdomen. 
Missing except for genitalia which are mounted on a microscope slide. 

DISCUSSION. Aedes rami is apparently a rare species since it is still 
represented by only the holotype specimen and no additional specimens have 
been collected. It is easily recognized by the male genitalia as figured by 
Barraud (1928, Figs. 23, 24). 

Tarsomeres 5 and posttarsi are illustrated (Fig. 59) for the first time. 


AEDES (VERRALLINA) RARUS DELFINADO 
(Figs. 23, 25) 


Aedes (Neomacleaya) khmerus Klein 1973, Contrib. Am. Entomol. Inst. 
(Ann Arbor) 10(1): 7 (Q*, &*). NEW SYNONYM. 


The following information, based on the types of varus and khmerus and the 
specimen from Indonesia, supplements the descriptions of Delfinado (1968: 35) 
and Klein (1973: 7). 

FEMALE. Thovax. Following setae present: 3-4 median anterior prom- 
ontory; numerous acrostichal (anterior and posterior); numerous dorsocentral 
(anterior and posterior); scutal fossal (5-8 anterior, 4-5 lateral and 1-2 posteri- 
or); numerous supra-alar; 4-6 posterior medial scutal; 1 postalar callar; scu- 
tellar (4-5 long and 3-5 short ones on lateral lobe, 5 long and 3-5 short ones on 
median lobe); 10-15 antepronotal; 4-6 postpronotal; 11-16 propleural; 5-9 post- 
spiracular; 4-7 upper and 12-16 posterior mesepisternal, lower ones shorter; 
9-11 on prealar knob; and mesepimeron with 12-18 dorsad of scale patch, 2-6 
short fine hairs caudad of lower margin of scale patch. Prosternum, sub- 
spiracular area, paratergite, mesomeron and metameron bare. Genitalia 
(Figs. 23 and 25). As illustrated. 

MALE. Head. Antenna 0.98-1.17 length of proboscis; maxillary palpus 
0.13 length of proboscis; proboscis 1.22-1.25 length of femur I. Thorax. 
Following setae present: 2-3 median anterior promontory; numerous acrostich- 
al (anterior and posterior); numerous dorsocentral (anterior and posterior); 
scutal fossal (4-5 anterior, 3-5 lateral and 1 posterior); numerous supra-alar; 
4-5 posterior medial scutal; 1 postalar callar; scutellar (3-5 long and 1-2 short 
ones on lateral lobe, 4 long and 2-3 short ones on median lobe); 7-10 antepro- 
notal; 3-6 postpronotal; 9-14 propleural; 2-5 postspiracular; 2-5 upper and 8- 
14 posterior mesepisternal, lower ones shorter; 6-9 on prealar knob; and 
mesepimeron with 8-12 dorsad of scale patch, 2-4 short fine hairs caudad of 
lower margin of scale patch. Prosternum, subspiracular area, paratergite, 
mesomeron and metameron bare. 

DISCUSSION. I have compared the holotype of varus and the allotype of 
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khmerus and find them to be conspecific. The adult habitus of the holotype and 
paratypes of kimerus also agree well with those of the holotype of varus and the 
allotype of kamerus. Klein (1973: 7) did not examine the holotype of varus and 
therefore did not see the male genitalia, which are identical for varus and 
kRhmerus., 

This species is apparently infrequently collected, as denoted by the very 
few specimens, even though the distribution ranges from Cambodia to Sabah 
and to Sumatra. 

Female genitalia (Fig. 23) of vavus are very similar to those of incertus 
but lack the short hair-like spicules on the basal area of the spermathecal 
eminence. They also resemble those of panayensis but have an evenly rounded 
shield caudad of the spermathecal eminence while this shield is emarginate in 
panayensis. 

Male genitalia of varus, incertus and prioekanensis are similar and are 
compared in the discussion section of the latter species. 

DISTRIBUTION. 11 specimens examined: 89, 3c. 

CAMBODIA. Kompong Speu, Sre Klong; 1¢ (holotype of Rkmerus), 52 
(paratypes of Ramerus), 22; Kirirom Hills; 1% (allotype of Rhmerus). 

MALAYSIA. Sabah (North Borneo), Tawau; 1% (holotype of varus). 

INDONESIA. Sumatra, Indragiri; 1. 


AEDES (VERRALLINA) SABAHENSIS NEW SPECIES 
(Figs. 17, 62, 66) 


FEMALE (Fig. 66). Head. Antenna dark brown, 1.06-1.19 length of 
proboscis, pedicel dark brown with a few small brown scales and short fine 
brown hairs mesally, flagellomere 1 with basal 0.4 pale and with a few small 
brown scales; clypeus dark brown, bare; maxillary palpus dark brown scaled, 
0. 18-0. 19 length of proboscis; proboscis dark brown scaled, 1.00-1.03 length 
of femur I; eyes contiguous in front; several dark ocular setae; vertex cov- 
ered with broad blackish-brown decumbent scales except for a few narrow curved 
whitish scales along coronal suture, a few similar scales on mesal portion of 
ocular line, lateral surface of head covered with broad blackish-brown decum- 
bent scales except for a dorsal stripe of broad white scales extending from in 
front of antepronotum to eye margin; occiput with numerous dark brown erect 
forked scales and several narrow curved and a few broad white decumbent 
scales. Thorax. Scutal integument dark brown; scutum covered with narrow 
curved reddish-black scales except for narrow curved white scales on median 
anterior promontory area, anterior scutal fossal area, supra-alar area above 
paratergite and base of wing, and a few along lateral margins of prescutellar 
space; scutellum with a patch of narrow curved golden-brown scales on each 
lobe; dark reddish-black setae on following areas: 3-4 median anterior prom- 
ontory, numerous acrostichal (anterior and posterior), numerous dorsocentral 
(anterior and posterior), scutal fossal (3-5 anterior, 4-5 lateral and 2 posterior), 
numerous supra-alar, 5-6 posterior medial scutal, 1 postalar callar and scu- 
tellar (5-6 long and 3-4 short ones on lateral lobe, 5-6 long and 2-4 short ones 
on median lobe); pleural integument dark brown; antepronota widely separated, 
scales absent, 12-15 long and short dark setae; postpronotum with narrow 
curved reddish-black scales on upper area, 5 posterior dark setae; propleuron 
with a patch of broad white scales, 14-21 dark setae; prosternum, subspiracu- 
lar area, paratergite, mesomeron and metameron bare; postspiracular area 
without scales, 3-7 dark setae; mesepisternum with a large upper and a small 
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lower patch of broad white scales (several scales in upper patch with a brown 
hue), 4-5 upper and 8-10 posterior dark setae, lower ones shorter; prealar 
knob without scales, 7-9 dark setae; mesepimeron with a patch of broad white 
scales near center, 12-15 dark setae dorsad of scale patch, 3-5 small golden 
hairs near lower posterior edge of scale patch. Legs. Coxae I-III each with 
several brown setae, I with broad dark brown scales on anterior surface and a 
patch of broad white scales dorsally and ventrally of brown ones, II and III each 
with a small patch of broad white scales on anterior surface; trochanters I-III 
each with a few short golden setae and a few brown and white scales; femora I 
and II each with anterior surface dark brown scaled, I with posterior surface 
brown scaled with a ventral longitudinal white scaled stripe from base to apex, 
II and III each with posterior surface and also anterior surface of III white 
scaled with a narrow dorsal longitudinal brown scaled stripe from base to apex, 
stripe forming a narrow brown scaled band at apex; tibiae I-III and tarsi I-III 
each dark brown scaled; posttarsi I-III (Fig. 62) each with 2 ungues, I and II 
with ungues equal, each with a tooth, III with ungues equal, both simple. Wing. 
Dorsal and ventral veins with dark brown scales; alula with several moderately 
broad and a few narrow brown scales on margin; upper calypter with a number 
of brown setae on margin; 1-3 remigial setae. Halter. Pedicel pale; capitel- 
lum brown scaled. Abdomen. Terga each blackish-brown scaled with a latero- 
basal white scaled patch; sterna II-VII each brown scaled with a narrow basal 
band of creamy-white scales which becomes broader laterally; terga and sterna 
with numerous golden setae, mostly along posterior margins. Genitalia (Fig. 
17). Tergum VIII moderately pigmented, wide, base slightly concave, apex 
broadly convex, several long stout setae along apical margin and several mod- 
erately long ones on apical 0.33-0.36, basolateral seta present, covered with 
minute spicules, numerous broad scales covering apical 0. 82-0. 84, VIII-Te 
index 0.43-0.44, VIII-Te/IX-Te index 5. 53-6. 82; sternum VIII moderately 
pigmented, wide, base concave mesally, apex with a shallow median indentation 
with a small lobe on each side of midline, numerous moderately long setae 
apically, numerous short and a few long setae scattered over apical 0. 87-0. 92, 
covered with minute spicules, numerous broad scales covering most of apical 
0.82-0.85, apical intersegmental fold unpigmented, VIII-S index 0. 58-0. 64; 
tergum IX moderately pigmented, very wide and short, ribbon-like, setae 
absent, covered with minute spicules, [X-Te index 0.12-0.16; insula unpig- 
mented, short, covered with minute spicules, 4 small tuberculi, each with a 
tiny spicule; lower vaginal lip heavily pigmented, narrow, a few minute spicules 
on outer part of hinge area, with a small caudally projecting heavily pigmented 
median apodeme, lower vaginal sclerite composed of a pairof long slender 
heavily pigmented plates which are connected basally, with minute spicules 
(more numerous and longer on apical area), apical portion slightly expanded 
and slightly cupped; upper vaginal lip heavily pigmented, posterolateral corn- 
ers Slightly produced, median posterior area produced into a shield caudad of 
spermathecal eminence, upper vaginal sclerite heavily pigmented, large and 
complex, base attached along entire lateral inner margin of upper vaginal lip 
and covering most of vaginal roof; spermathecal eminence heavily pigmented, 
large, deep in depth, triangular in dorsal outline, short fine branched spiny 
excrescences attached to most of dorsal area; postgenital lobe short, apex 

with a moderately deep median indentation, 14-24 setae on each side of mid- 
line, completely covered with minute spicules, dorsal PGL index 0. 64-0. 69, 
ventral PGL index 0. 81-0.93; peri-anal membrane with minute spicules; cer- 
cus triangular in shape, moderately long, broad at base, apex acute, com- 
pletely covered with minute spicules, dorsal surface with a number of moder- 
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ately long setae over most of apical 0.75-0.78, ventral surface with a number 
of short and moderately long setae along outer area, a few long setae at apex, 
scales absent, cercus index 2.44-2.63, cercus/dorsal PGL index 3. 18-3. 33; 3 
seminal capsules, 1 large, 1 medium and 1 small in size, heavily pigmented, 
elliptical, each with a neck and with several small seminal capsule pores 

near orifice, base of accessory gland duct unpigmented. 

MALE, PUPA, LARVA AND EGG. Not known. 

DISCUSSION. Aedes sabahensis is similar in adult habitus to cauius and 
pseudomediofasciatus; however, it can be separated from these 2 species by the 
abdominal markings and the number of setae on the propleuron. Features of 
the female genitalia readily distinguish each of the 3 species. The female 
genitalia of sabahensis are also easily separated from all other species of 
the subgenus in the development of the lower vaginal sclerites which are repre- 
sented by a pair of long narrow spiculate plates, joined basally and slightly ex- 
panded apically. 

Delfinado (1967: 13) mistakenly described and illustrated the female of 
sabahensis as cautus. The adults of these 2 species, as mentioned above, 
are similar in adult habitus but possess markedly different genitalia. 

TYPE-DATA. Holotype female, MALAYSIA, Sabah, Beaufort, Kg. 
Bingkul, 1 April 1970, Sulaiman bin Omar and Chia Yiew Wang collectors, 
collection number S-318, genitalia preparation number T73.487, SEAMP 
accession number 300, adult collected biting man at 1900-2000 hours in a vil- 
lage with numerous nipa palms and at an elevation of 30 m; one paratype fe- 
male, same data as holotype except genitalia preparation number 54374; one 
paratype female, MALAYSIA, Sabah, Kengingau, 16 August 1956, collection 
number US-79, genitalia preparation number T73.389, SEAMP accession num- 
ber 24, collected from a horse-baited trap; one paratype female, MALAYSIA, 
Sabah, Papar, 26 July 1965, F. Y. Cheng collector, collection number 101, 
genitalia preparation number 10-III-66 (identified as cautus by Delfinado); and 
one paratype female, MALAYSIA, Sabah, Forest camp 9.8 km southwest of 
Tenom, 18 December 1962, Y. Hirashima collector, genitalia preparation 
number T73.430. The holotype and 3 paratypes are deposited in the USNM, 
and one paratype (T73. 389) will be deposited in the BMNH. 

DISTRIBUTION. Known only from localities mentioned in the type-data. 

BIOLOGY. Females were taken biting man (bare leg catch) in a village 
with numerous nipa palms, at 30 m elevation, and at 1900-2000 hours. One 
female was collected in a horse-baited trap. 


AEDES (VERRALLINA) SECULATUS MENON 


DISCUSSION. I have examined the male and female cotypes of Aedes 
carteri and agree with Stone's (1956: 339) synonymy of this species with 
seculatus; however, only the males are conspecific. The female cotype and 
an additional female of carteri are synonymous with butleri. The adult female 
cotype of carteri is very badly damaged (only part of the head and part of the 
thorax remain on the pin and no genitalia mount could be found) and could not 
be identified; however, a female genitalia, No. 187 (assumed by me to be 
the female from Denipitiya mentioned by Wijesundara (1951: 176)), mounted in 
Canada balsam on a slide, and labeled as a paratype of cavteri can be deter- 
mined as butleri. Figure 5 of Wijesundara (1951) appears to have been drawn 
from the genitalia slide No. 187. Since the adult fragment of the female cotype 
does not possess any remaining characters that can be used to identify it to 
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species I assume it to be conspecific with the Denipitiya female, the genitalia 
of which are identical to those of the lectotype of butleri. The adult male co- 
type of cartervi is also heavily damaged (only a thoracic fragment remains on 
the pin) but the male genitalia, mounted in Canada balsam on a slide, clearly 
indicate this species is identical to the type male of seculatus, which I have 
also examined. The male cotype of cartevi in the BMNH is hereby selected 
lectotype and bears the following data on the adult and genitalia slide mount 
labels: type &, Hypo. No. 102, Matugama R. H.| Rest House], 2.9.21, Rain- 
water puddle in dense shade, pupa & larva skins, Med. Entomologist, Ceylon. 
The female cotype of cartevi possesses the same data on the labels as the co- 
type male except the following: 29.8.21. and Hypo. No. 151 and the remaining 
female genitalia, mounted on a slide, contain the following information--para- 
type, 187, Aédes (Aédes) carteri Wijesundara, are transferred to synonymy 
with butleri. 


AEDES (VERRALLINA) SOHNI NEW SPECIES 
(Figs. 33, 56) 


MALE. Head. Antenna plumose, brown with pale areas, 0. 85-0. 99 
length of proboscis, pedicel dark brown, flagellomere 1 with a few small 
brown scales near middle; clypeus dark brown, bare; maxillary palpus dark 
brown scaled, 4 segmented, 0.12 length of proboscis; proboscis dark brown 
scaled, 1.13 length of femur I; eyes contiguous; ocular setae blackish-brown 
and well developed; scales on head all broad, blackish-brown and decumbent 
except for a few narrow curved white scales along coronal suture and upper 
interocular space, a stripe of broad white scales extending from area in front 
of antepronotum to ocular line, and a patch of dark brown erect forked scales 
on occiput. Thorax. Scutal integument dark reddish-brown; scutum covered 
with narrow curved reddish-brown scales except for narrow curved white 
scales on the following: small patch on median anterior promontory area, 
small patch on anterior scutal fossal area and extending caudally onto 
lateral scutal fossal area, a few along scutal ridge and on acrostichal area, 
patch on supra-alar area and a few on posterior medial scutal area; scutellum 
with a patch of narrow curved pale brown scales on each lobe; prescutellar 
space bare; reddish-black setae on the following areas: 6-10 median anterior 
promontory, numerous acrostichal (anterior and posterior), numerous dorso- 
central (anterior and posterior), scutal fossal (7-9 anterior, 4-5 lateral and 
1-2 posterior), numerous supra-alar, 6 posterior medial scutal, 1 postalar 
callar and scutellar (4-5 long and 4-8 short ones on lateral lobe, 4 long and 
6-8 short ones on median lobe); pleural integument brown; antepronota widely 
separated, a few broad white scales, 9-13 long and short dark setae; postpro- 
notum with a few narrow curved reddish-brown scales on upper area, 4-6 dark 
posterior setae, a few short dark hairs cephalad of setae; propleuron with a 
patch of broad white scales, 16-18 setae; prosternum with a patch of short 
brown setae on the upper mesal area; subspiracular area, paratergite and 
mesomeron bare; postspiracular area with a small patch of broad white scales 
caudad of setae, 2-4 brown setae; mesepisternum with a large upper and a 
small lower patch of broad white scales, 3-5 upper and 12-14 posterior brown 
setae, a few short fine pale golden hairs dorsad and ventrad of lower scale 
patch; prealar knob without scales, 9 brown setae; mesepimeron with a patch 
of broad white scales near center, 10-11 setae dorsad of scale patch, several 
short fine golden hairs caudad of scale patch; metameron with several small 
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broad white scales and several short fine pale hairs. Legs. Coxae I-III each 
with several brown setae, I with broad brown scales and a small dorsal and a 
ventral patch of broad white scales on anterior surface, II with a patch of broad 
white scales on anterior surface, III with a ventral and a dorsal patch of broad 
white scales on anterior surface; trochanters I-III each with broad pale scales; 
femora I and II each with anterior surface brown scaled, posterior surface with 
a longitudinal white scaled stripe from base to near apex, stripe dorsal on I 
and ventral on II, III brown scaled with a ventral longitudinal white stripe from 
base to near apex on both anterior and posterior surfaces; tibiae I-III and tarsi 
I-III each dark brown scaled; posttarsi I-III (Fig. 56) each with 2 ungues, I and 
Il each with ungues unequal, each with a tooth, II with ungues equal, both 
simple. Wing. Dorsal and ventral veins with blackish-brown scales; alula 
with several narrow brown scales on margin; upper calypter with several 
brown setae on margin; 1 remigial seta. Halter. Pedicel pale; capitellum 
dark brown scaled. Abdomen. Terga dark brown scaled, I-VI each with a 
small laterobasal patch of white scales (remainder of abdomen removed with 
eenitalia); sterna white scaled with a few pale brown scales along posterior 
margins of several sterna; tergaand sterna with several brown setae, most 
numerous along posterior margins. Genitalia (Fig. 33). Tergum IX heavily 
pigmented, band-like with lateral areas broader than median area, outer caudal 
margin fused to tergum X, setae absent, broadly connected laterally to sternum 
IX; gonocoxite short, broad, heavily pigmented, mesal surface membranous 
with minute spicules, dorsal surface with apex projected into a long moderately 
broad tapering flattened lobe with apical area bifid, 4-5 long stout setae along 
outer proximal area, a few short and long setae on apical area of dorsal sur- 
face of gonocoxite, ventral surface projected into a broad flattened mesal area 
with a rough apical lobe, numerous short stout setae on flattened area, several 
long stout setae on apical 0.65 of remainder of gonocoxite, ventral surface also 
with an outer apical short rounded arm which bears 2-3 long heavily pigmented 
flattened pointed spines, lateral surface with a few long setae, broad scales on 
outer area of dorsal surface and on lateral and ventral surfaces; gonostylus 
long (approximately 1.12 length of gonocoxite minus apical lobe), narrow, 
curved, base with a small lobe bearing 2 moderately long setae, apex slightly 
recurved, attached subapically on gonocoxite; basal mesal lobe moderately 
pigmented, consists of a basal flattened area bearing 2-3 moderately long 
heavily pigmented spiniforms, 2-3 short lightly pigmented spiniforms and num- 
erous short thin setae, a narrow distal extention on gonocoxite along mesal 
margin to apex which bears several moderately long thin setae and terminates 
in a long slender rounded arm with a short stout subapical spine (holotype with 
spine asymmetrical, one side as above and other side with a long stout setae 
attached near base of arm instead of a spine), lobe connected mesally with its 
mate by a narrow moderately pigmented band covered with minute spicules 

and located ventrad of apical portion of prosophallus and phallus; proctiger 
with paraproct formed into a heavily pigmented long slender curved bluntly 
pointed arm with basal area slightly expanded and connected to tergum IX, 

base with a short projection which extends ventrad and articulates at a point 

on the dorsomesal surface of the parameral apodeme near base of opistho- 
phallus, cercus membranous and without cercal setae; tergum X moderately 

to heavily pigmented, indistinct from tergum IX; phallosome complex, opistho- 
phallus--consists of a moderately pigmented tergal transverse bridge between 
parameral apodemes, caudal margin nearly straight, sternobasal area attached 
to tergobasal portion of prosophallus, located dorsad of phallus and prosophal- 
lus and ventrad of proctiger, phallus--consists of a pair of moderately long, 
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heavily pigmented, narrowly separated, caudally produced arms which are 
fused together by a narrow basal plate which extends laterally and is fused to 
basal portion of prosophallus, apex of phallus formed into a tergal penis fila- 
ment which consists of a small lightly pigmented lobe produced cephalad, 
prosophalius--consists of a pair of moderately long heavily pigmented widely 
separated arms, apex blunt, basal portion somewhat expanded and attached to 
mesal portion of paramere, located laterad and slightly ventrad of phallus, 
prosophallic arm approximately equal in length to phallic arm, paramere-- 
heavily pigmented, approximately equal in length to phallic arm, articulates 

at a point approximately 0.65 from base with caudal area of parameral apodeme, 
parameral apodeme--moderately to heavily pigmented, moderately long, outer 
surface broadly attached to tergobasal apodeme of gonocoxite; sternum IX 
heavily pigmented throughout, large, broad, lateroapical areas rounded, 25-31 
short and moderately long setae in an elongate patch along caudal margin, 1 
broad scale on holotype. 

FEMALE, PUPA, LARVA AND EGG. Not known. 

DISCUSSION. Aedes sohni belongs to the andamanensis Group of species. 
The adult habitus is very similar to the other members of the group and can 
not be: separated from them with certainty (except johnsoni which lacks setae 
on the prosternum). The male genitalia, however, are easily distinguished 
from the other species by the development of the basal mesal lobe, gonocoxite 
with sternoapical portion expanded, thickening of the paraproct and the develop- 
ment of the gonostylus. See discussion section of adustus for additional infor- 
mation. 

This species is dedicated to Young T. Sohn, scientific illustrator for the 
Medical Entomology Project, for preparing the many fine detailed illustrations 
included in this and other articles. 

TYPE-DATA. Holotype male (genitalia mounted on a slide in Canada bal- 
sam) with the following collection data: MALAYSIA, Sabah, Sapulut, Pensiangan, 
11 April 1970, collection number S-481, Sulaiman ben Omar and Chia Yiew 
Wang collectors, SEAMP accession number 300, genitalia preparation number 
74/459, collected as an adult on a clear day, ina secondary rain forest, ina 
partially shaded area by the side of a river, at 1225 hours, and at an elevation 
of 168 m; and one paratype male with the following collection data: THAILAND, 
Narathiwat, Amphoe Waeng, in the jungle 1 km from Soi Teo 5 in Naeng Set- 
tlement, 22 February 1965, collection number NV76-12, Sumeth Chunchuncherm 
collector, genitalia preparation number 74/487, collected as a pupa from a 
small puddle (2 feet by 2 feet) containing slightly turbid water in a moderately 
shaded area. Holotype and paratype deposited in the USNM and are in excellent 
condition except 3 left legs missing from the holotype and the pupal skin of the 
paratype is missing. 

DISTRIBUTION. Known only from localities mentioned in the type-data. 

BIOLOGY. As recorded in the type-data. 


AEDES (VERRALLINA) TOROSUS DELFINADO 
(Figs. 45, 48, 57) 


PUPA (Fig. 45). Chaetotaxy as figured and recorded in Table 12. Des- 
cription based on 2 pupal skins with associated male adults. Ocular plate with 
a small area of moderately developed cuticular facets. Respiratory trumpet. 
Moderately to heavily pigmented, hair-like spicules on distal 0. 76-0. 87 of 
inner surface; index 3.31-3.39. Abdomen. Setae 6, 9-VII weakly developed; 
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4-VIII with 4-5 branches; 9-VIII single. Paddle. Ovoid; minute serrations on 
distal portion of basal 0.63-0.71 of outer margin, more strongly developed on 
distal area; minute spicules on apical 0. 30-0. 38 of outer and apical 0.10-0. 13 
of inner margins; midrib does not reach apex; seta 1-P moderately long, single; 
index 1. 56. 

LARVA (Fig. 48). Chaetotaxy as figured and recorded in Table 24. Des- 
cription based on 2 larval skins with associated adults. Head. Seta 4-C with 
0-6 branches; 9-C double or triple; 6-C single; 7-C with 7-8 branches; 12-C 
with 9-6 branches; dorsomentum with 37-38 teeth. Antenna. Moderately long, 
moderately pigmented, with a number of scattered small spicules; seta 1-A 
triple to 4 branched, moderately long; 2-A long, with a subapical constriction; 
3-A short, 0.17-0.23 length of 2-A; 4-A moderately long, 0. 44-0. 57 length of 
2-A; 6-A short, 0.28-0.32 length of 2-A. Thorax. Seta 6-T triple to 5 
branched. Abdomen. Seta 1-VII 4 branched; 3, 5-VIII with 7-9 branches; 2-X 
with 6-9 branches; ventral brush with 8-10 setae on grid and 2 precratal shorter 
ones, all multiple branched; saddle moderately pigmented, incompletely rings 
segment X, acus absent; 4 moderately long anal papillae; comb with 11-13 
(usually 12) scales arranged in a single curved irregular row, each scale with 
a stout median apical spine and small denticles on laterobasal areas. Siphon. 
Moderately pigmented; acus well developed; index 2.13-2.31, average 2. 22; 
pecten on basal 0. 59-0. 60 of siphon, composed of 14-15 (usually 14) teeth, 
apical 2 teeth longer and wider spaced than remainder of teeth, each tooth long, 
slender and with 1-2 small stout ventral denticles near base; seta 1-S short, 
4-6 branched, base attached on basal 0. 69-0. 71 of siphon distad of last pecten 
tooth. 

DISCUSSION. The present descriptions and illustrations are the first for the 
pupa and fourth stage larva and are based on the specimens from Prachin Buri 
Province, Thailand. 

Tarsomeres 5 and posttarsi of the male are illustrated (Fig. 57) for the 
first time. 

DISTRIBUTION. 8 specimens examined: 40", 2 with associated pupal and 
larval skins. 

THAILAND. Khon Kaen, Tham Pho Ti Yan; 2° (holotype and paratype, 
USNM type No. 69216). Pvachin Buri, Ban Tub Lan; 20 pl. 

BIOLOGY. The above larvae were collected from a small seepage pool 
containing clear, fresh, unmoving, temporary water, in partial shade, located 
in a secondary scrub area in a valley and at an elevation of 80 m. 


AEDES (VERRALLINA) UNCUS (THEOBALD) 
(Pies: 23, 55.57, 62) 


Aedes (Aedes) hirsutipleura Barraud 1928, Indian J. Med. Res. 16: 370 (c*, 
2*). NEW SYNONYM. 


LARVA (Fig. 55). Chaetotaxy as figured and recorded in Table 25. Head. 
Seta 4-C with 5-7 branches; 5-C double or triple; 6-C single; 7-C with 5-10 
branches; 12-C with 7-10 branches; dorsomentum with 38-42 teeth. Antenna. 
Moderately long, lightly pigmented, with several small scattered spicules; 
seta 1-A triple to 6 branched, moderately long; 2-A long, with a subapical 
constriction; 3-A short, 0.20-0.27 length of 2-A; 4-A moderately long, 0. 37- 
0.53 length of 2-A; 6-A short, 0.26-0.30 length of 2-A. Abdomen. Seta 1-VIII 
triple to 6 branched; 3-VIII with 6-11 branches; 5- VIII with 6-10 branches; 2-X 
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with 5-8 branches; ventral brush with 12 setae on grid and 2 precratal shorter 
ones, all multiple branched; saddle moderately pigmented, incompletely rings 
segment X, acus absent; 4 moderately long anal papillae; comb with 10-12 (usu- 
ally 12) scales arranged in a single curved row, each scale with a stout medi- 
an apical spine and small denticles on laterobasal areas. Siphon. Moderately 
pigmented; acus well developed; index 1.77-2.15, average 1.95; pecten on | 
basal 0. 54-0. 61 of siphon, composed of 13-16 (usually 15) teeth, apical 2 teeth 
longer and wider spaced than remainder of teeth, each tooth long, slender and 
with 1-2 small stout ventral denticles near base; seta 1-S short, 4-8 branched, 
base attached on basal 0. 63-0.68 of siphon distad of last pecten tooth. 

DISCUSSION. A single male (with genitalia preparation T73.255) in the 
USNM from Mindanao reestablishes the range of wcus on this island. Materi- 
al forming the previous record from Mount Apo, Mindanao (Bohart 1945: 66) 
served as the type material of nubicolus, a new species described by Laffoon 
(1946: 237). 

Delfinado's record (1967: 32) of uncus larvae collected from axils of the 
elephant ear plant (Colocasia) is a doubtful biological record. There are 2 
male and 2 female specimens of wncus in the USNM from Palawan, P.I., and 
each bears 2 labels. The upper label contains the following data--P 335, 
Aédes uncus Theobald; data on the lower label are as follows--P355, 19MGL, 
Elephant ear axil, Palawan, 2-X-45. Since the collection numbers (P335, 
P355) on the 2 labels are different, it appears that there was a mix-up in at- 
taching labels to the specimens and the lower labels do not belong to the 
specimens of uncus, In addition, this would be an unusual habitat for the im- 
matures of wncus, as well as other members of the subgenus. Other collec- 
tions of uncus by the 19th Medical General Laboratory (19MGL) in the same 
area and near the date were adult resting and biting collections and these 
specimens are in a badly rubbed condition similar to those of the P335 collec- 
tion. If the P335 specimens were reared from immatures they probably 
would have been in better condition. Immature skins of wncus from the P335 or 
other collections made by the 19MGL from Palawan are not in the USNM. 

Borel's (1930: 291) description and figure of Aedes sp. ? no. 51 compare 
very well with those of Aedes uncus and I am confident they belong to this 
species. 

The present description and illustration are the first of the fourth stage 
larva of this species and are based on several whole larvae and reared speci- 
mens with associated pupal skins and adults from Malaysia and several whole 
larvae from the Philippines. 

Barraud (1928: 370) originally described Aedes (Aedes) hirsutipleura from 
one female and one male cotypes and 5 other females and 3 other males. The 
2 cotypes and one female and one male (labeled as paratypes) are deposited 
in the BMNH. The male cotype is hereby designated lectotype and bears the 
following label data: Type, Golaghat, Assam, Jan. 1925, P. J. Barraud, 
No. 2085, B. M. 1935-622., o genit. YMH-66-BM-3 | YMH = Yiau-Min 
Huang], SEAMP Accession Number 374; allolectotype is designated for the 
female cotype and bears the following data on the adult labels: same as lecto- 
type except No. 2086 and ? genit. YMH-66-BM-6. Condition of the lectotype 
follows: thorax split on right side, right wing missing, 3 legs on right side 
broken off, 2 of these glued to cork stage, and genitalia mounted in Canada 
balsam on a microscope slide. 

Aedes uncus belongs to a group of closely related species (cyrtolabis, 
harrisonicus, latipennis, leicesteri, macrodixoa, neomacrodixoa, nubicolus, 
protuberans, singularis, torosus and virilis) all of which are extremely similar 
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in adult habitus and can not be separated from each other with certainty by 
habitus features. The species of this group, however, are easily distinguish- 
able by characters of both the male and the female genitalia. Members of 

this species group share the following combination of characters: mesepistern- 
um with several fine hairs on anterodorsal area; mesepimeron with numerous 
fine hairs caudad of scale patch and extending to near lower margin of scler- 
ite; male genitalia with both prosophallus and phallus very long, approximately 
equal in length, the later very slender; and female genitalia with lower vaginal 
sclerite large, usually with an apical median notch, spermathecal eminence 
with a characteristic shape and the inner margin heart-shaped. 

Tarsomeres 5 and posttarsi of the male (Fig. 57) and the female (Fig. 62) 
and tergum IX of the female genitalia (Fig. 23) are illustrated for the first 
time. 

DISTRIBUTION. 321 specimens examined: 1462, 690, 4p, 30 L, 47 with 
associated skins (22 p, 251). 

CAMBODIA. Kompong Sela, Stung Chral; 92. Kompong Speu, Kirirom; 
12; 

INDONESIA. Java, Bali Bengkula; 12. Sumatra, Atchin, Kotta Tjane; 
Dermajoe (Benkoelen); 32, 9. 

MALAYSIA. Negri Sembilan, Bahau; 19? pl, 31°, 4c pl, 260%, 24 L. 
Perlis, Kaki Bukit, Kubang Tiga; 12 pl, 1% pl. Sabah, Beaufort, Kg. Bingkul, 
Kg. Maraba, Kuala Papar, Tenom, Tuaran; 212, 7%. Selangor, Kuala Lum- 
pur, Templer Park; 2°, 1 L. 

PHILIPPINES. Balabac Island, Cape Melville; 22, 1°. Culion Island; 

1%. Mindanao Island, along Davao highway near Cotabato; 1*. Palawan 
Island, Irahuan River Valley, Puerto Princesa; 169, 100, 5L. 

SOUTH VIETNAM. Khanh Hoa, My Ca; 19. 

THAILAND. Chiang Mai, Chiang Mai; 12, 1%. Chon Buri, Khao Mai Keo; 
22. Khon Kaen, Tham Pho Ti Yan; 10. Nakhon Nayok, Amphoe Muang, Khao 
Yai National Park, Sariga; 22. Nakhon Ratchasima, Khlong Phai, Amphoe 
Pak Chong, Lam Nam Tha; 52. Songkhla, Amphoe Haad Yai, near Ton Nga 
Chang Waterfalls; 162 p, 22, 6 p, 4p. Nakhon Si Thammarat, Banna Nabon; 
12. Tvang, Amphoe Muang, Ban Kon Tn Thaningarm; 1c. 

BIOLOGY. In Thailand immatures were collected from large stream pools 
in a dry stream bed (filled with rain water) and a seepage pool; from colored 
or turbid, fresh, unmoving, temporary water in moderately to heavily shaded 
areas located in secondary rain forests and bamboo groves; and at an elevation 
of 500 m. Adults were collected biting man in a forest during a rain shower 
and resting in heavy forest vegetation. 

Immatures in Malaysia were collected from small flood and ground pools 
and a small swampy area; from clear, colored or turbid, fresh, unmoving, 
temporary water in moderately to heavily shaded areas; located in rubber 
plantations and secondary rain forests; and at elevations from sea level to 
76m. Adults were taken biting man between 1900-2000 hours in a nipa palm 
village, in a secondary rain forest at 1010 hours and in heavy shade in scrub 
area of a rubber plantation between 1300-1440 hours. 

Adults in the Philippines were collected biting man at 0900 hours ina 
coconut-bamboo grove and biting man during the morning in a jungle. 

One female was collected in a light trap in South Vietnam. The light trap 
was situated in a beach environment near My Ca. 
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AEDES (VERRALLINA) VALLISTRIS BARRAUD 
(Figs. 23, 46, 52, 57, 62) 


PUPA (Fig. 46). The following description and Table 13 are the first 
description of the pupa of this species. Respivatory trumpet. Moderately 
pigmented; index 3.41-4.46, average 4.05. Abdomen. Setae 6, 9-VII weakly 
developed; 4-VIII double; 9-VIII double or triple. Paddle. Ovoid; minute ser- 
rations on distal portion of basal 0.6 of outer margin; minute spicules on apical 
0.4 of outer and apical 0.21 of inner margins; midrib does not reach apex; 
seta 1-P moderately long, single; index 1.31-1.44, average 1.38. 

LARVA (Fig. 52). The following description and Table 26 are the first 
description of the larva of vallistris and are taken from 2 damaged skins with 
associated adults. Head, Seta 4-C with 9 branches; 5, 6-C triple; 7-C with 
8-13 branches; 12-C with 7 branches; dorsomentum with 36-39 teeth. Antenna, 
Moderately long, lightly pigmented, with several scattered small spicules, 
most numerous on basal area; seta 1-A triple to 4 branched, moderately long; 
2-A long, with a subapical constriction; 3-A short, 0.24-0.25 length of 2-A; 
4-A moderately long, 0.56 length of 2-A; 6-A short, 0.24-0.25 length of 2-A. 
Abdomen. Setae 1, 3-VIII with 6-8 branches; 5-VIII with 8-13 branches; 2-X 
with 7-9 branches; ventral brush with 10 setae on grid and 2 precratal shorter 
ones, all multiple branched; saddle moderately pigmented, incompletely rings 
segment X, acus absent; 4 moderately long anal papillae; comb with 10 scales 
arranged in a Single irregular row, each scale with a stout median apical spine 
and small denticles on laterobasal areas. Siphon. Moderately pigmented; 
acus well developed; index 1. 89-2.07; pecten on basal 0. 61-0. 62 of siphon, 
composed of 9-11 (usually 11) teeth, apical 2-3 teeth longer and wider spaced 
than remainder of teeth, each tooth long, slender and with 1-2 small stout 
ventral denticles near base; seta 1-S short, double or triple, base attached on 
basal 0. 72-0. 73 of siphon distad of last pecten tooth. 

DISCUSSION. Many of the specimens reported as vallistris from Thailand 
by Delfinado (1967: 33) were incorrectly identified. These records of this 
species from Thailand are in error and were based on the following specimens 
(correct identifications are in parentheses): Chiang Mai (M694-219), atrius); 
Nakhon Nayok (NY-60°2, uncus; NY-141°, cretatus; no male found); Nakhon 
Ratchasima (T-93389, uncus); Nakhon Si Thammarat (T-15769, wncus; T-16029, 
notabilis); Ubol (T-8802, unidentifiable fragment on pin, no genitalia prepara- 
tion); and Udorn (T-5292°, butleri). After examining the above list it is found 
the only valid record of vallistris cited by Delfinado (1967: 33) remaining for 
Thailand is from Chiang Mai Province. Aedes vallistris is similar in the adult 
habitus to several species in the subgenus and positive identification should be 
made from genitalia preparations. All of the specimens in the above list did not 
have the genitalia prepared prior to the present study which could partially ex- 
plain the previous misidentifications. From the illustration and discussion of 
vallistris by Iyengar and Menon (1956: 791) this species is also reported from 
Yala and Pattani in southern Thailand. 

Tergum IX of the female genitalia is illustrated (Fig. 23) for the first time. 
This structure occasionally has a single short seta on lateroapical margin of 
one side. The posttarsi of the male (Fig. 57) and the female (Fig. 62) are il- 
lustrated for the first time. 

DISTRIBUTION. 37 specimens examined: 299, 40°, 2 with associated pupal 
and larval skins. 

CAMBODIA. Kandal, Phnom Penh, Arey Ksatr, Chrui Chang War; 89. 

THAILAND. Chiang Mai, Ban San Khayom, Huey Chang Kien; 22 pl, 192, 4°. 
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BIOLOGY. Immatures in Thailand were collected from a large well con- 
taining clear, fresh, unmoving, temporary water in a partially shaded area 
located in a village and at an elevation of 300 m. Adults in Thailand were taken 
biting man in bamboo forests and resting in a bamboo forest located at the mar- 
gin of a rice field. 


AEDES (VERRALLINA) VARIETAS (LEICESTER) 
(Figs. 23, 62) 


DISCUSSION. Delfinado (1968: 40) reported the male genitalia of the lecto- 
type of vavrietas as missing from the celluloid mount on the adult pin. After 
careful examination of the celluloid mount, which was strongly curved upward 
and very dark, I was able to locate the genitalia. The genitalia were in poor 
condition, but recognizable, and were remounted in Canada balsam on a micro- 
scope slide bearing the designation T73.295. Delfinado also stated the lecto- 
type label read "Jungle Pahang Rd 5th mile." It actually reads--Jungle Pahang 
Rd 4th mile. For a discussion on the lectotype designation see Knight and Hull 
(1953: 474) and Delfinado (1968: 40). . 

The female posttarsi (Fig. 62) and tergum IX (Fig. 23) of the female geni- 
talia are illustrated for the first time. 

The females listed below compare well with the lectotype of varielas and 
the description and illustration of Delfinado (1968) and are therefore provisional- 
ly assigned to this species. 

DISTRIBUTION. 26 specimens examined: 239, 3c. 

INDONESIA. Sumatra, Atchin District, Kotta Tjane, Benkoelen District, 
Dramajoe; 89, 2c. 

MALAYSIA. Selangor, Kuala Lumpur, Segambut; 129, 1 (lectotype). 
Trengganu, Kuala Brang, Kg. Payang; 12, Kg. Tapah; 19. 

SINGAPORE. West coast road 8.5 miles; 19. 

BIOLOGY. Adult females from Malaysia were taken biting man and the 
female from Singapore was collected at 1900 hours in a resting collection near 
sea level. 


AEDES (VERRALLINA) VIRILIS (LEICESTER) 
(Figs. 18, 34, 57, 61) 


FEMALE. Head, Antenna dark brown, 0.91-0.95 length of proboscis, 
pedicel dark brown basally and yellow apically, with a few small brown scales 
and short fine brown hairs mesally, flagellomere 1 with basal 0.395 pale and 
with a few small brown scales; clypeus dark brown, bare; maxillary palpus 
dark brown scaled, 0.15 length of proboscis; proboscis dark brown scaled, 
1.19-1.21 length of femur I; eyes contiguous in front; several dark ocular 
setae; vertex covered with broad blackish-brown decumbent scales except for 
narrow curved golden-white scales along posterior 0.5 of coronal suture, a 
few similar scales on ocular line, lateral surface of head covered with broad 
blackish-brown decumbent scales except for a dorsal stripe of broad white 
scales extending from in front of antepronotum to eye margin; occiput with 
numerous brown erect forked scales and narrow curved golden-white decum- 
bent scales, a few scattered broad decumbent white scales. Thovax. Scutal 
integument brown; scutum covered with narrow curved reddish-black scales 
except for narrow curved golden-white scales forming a small patch on median 


Reinert: New Interpretation of Verrallina 93 


anterior promontory and anterior scutal fossal areas, a few similar scales on 
lateral scutal fossal area; scutellum with a patch of narrow curved reddish- 
black scales on each lobe; prescutellar space bare except for a median cephalic 
extention of narrow curved reddish-black scales; dark reddish-black setae on 
following areas: 4-5 median anterior promontory, numerous acrostichal 
(anterior and posterior), numerous dorsocentral (anterior and posterior), 
scutal fossal (4-7 anterior, 5-7 lateral and 1-2 posterior), numerous supra- 
alar, 6 posterior medial scutal, 1 postalar callar and scutellar (5-6 long and 
4-6 short ones on lateral lobe, 6 long and 5-6 short ones on median lobe); 
pleural integument brown; antepronota widely separated, scales absent, 16-21 
long and short dark setae; postpronotum with narrow curved reddish-black scales 
on upper area, 6-7 posterior dark setae, a few short fine dark hairs cephalad of 
setae; propleuron with a patch of broad white scales, 17-20 setae; prosternum, 
subspiracular area, paratergite, mesomeron and metameron bare; postspiracu- 
lar area with 9-11 dark setae, scales absent; mesepisternum with a large upper 
patch of broad brown scales and a small lower patch of broad white scales, 
several short fine golden hairs cephalad of and caudad of upper scale patch, 7-8 
upper and 15-16 posterior brown setae; prealar knob with 17-19 dark setae, 
scales absent; mesepimeron with a patch of broad white scales near center, 26- 
29 light brown setae dorsad of scale patch, numerous small golden hairs caudad 
of scale patch and extending from top of patch to near lower margin of sclerite. 
Legs. Coxae I-III each with several brown setae, I with broad dark brown 
scales on anterior surface and a small patch of broad white scales dorsally, II 
and III each with a patch of broad white scales on anterior surface; trochanters 
I-III each with several white scales; femur I with anterior surface brown 

scaled and posterior surface white scaled with a longitudinal narrow brown 
stripe from base to apex, II with anterior and posterior surfaces brown scaled 
and with a longitudinal white scaled stripe from base to near apex, stripe nar- 
row anteriorly and broad posteriorly, III with anterior and posterior surfaces 
white scaled and with a dorsal longitudinal narrow brown stripe from base to 
apex of anterior and posterior surfaces, stripe forming a narrow brown band 

at apex; tibiae I-III each brown scaled, I and II each with a posterior longitu- 
dinal white scaled stripe from base to apex, stripe posteroventral on J; tarsi 
I-III brown scaled; posttarsi I-III (Fig. 61) each with 2 ungues, I and II with 
ungues equal, each with a tooth, III with ungues equal, both simple. Wing. 
Dorsal and ventral veins with dark brown scales; alula with several moderately 
broad brown scales on margin; upper calypter with a number of brown setae on 
margin; 1 remigial seta. Halter. Pedicel pale; capitellum brown scaled with 
white scales at apex. Abdomen. Terga dark brown scaled, each with a latero- 
basal white scaled patch; sterna white scaled with brown scaled apical bands; 
terga and sterna with numerous golden-brown setae, mostly along posterior 
margins. Genitalia (Fig. 18). Tergum VIII moderately pigmented, wide, base 
slightly concave, apex gently convex, a number of short and moderately long 
setae on apical 0.35, several long setae along apical margin, numerous broad 
scales covering apical 0.70-0.74, basolateral seta absent; sternum VIII moder- 
ately pigmented, wide, base slightly concave, apex with a small median in- 
dentation with a small lobe on each side of midline, a number of moderately 
long setae apically, numerous short and moderately long setae scattered over 
apical 0.90-0.92, numerous broad scales covering most of area, apical inter- 
segmental fold unpigmented, VIII-S index 0. 56-0. 59; tergum IX moderately 
pigmented, wide and short, ribbon-like, setae absent, covered with minute 
spicules, IX-Te index 0.21-0.28; insula unpigmented, short, covered with 
minute spicules, 5-6 small tuberculi, each with a minute spicule; lower vaginal 
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lip heavily pigmented, narrow, a few minute spicules on outer part of hinge 
area, with a small caudad projecting heavily pigmented median apodeme, 
lower vaginal sclerite composed of a large median heavily pigmented apically 
wrinkled plate with small spicules and a narrow median indentation on apical 
0.35; upper vaginal lip heavily pigmented, produced laterally, lateroposterior 
corners forming small lobes, median posterior area produced into a shield 
caudad of spermathecal eminence, upper vaginal sclerite heavily pigmented, 
large and complex, covering most of vaginal roof; spermathecal eminence 
heavily pigmented, large, deep in depth, dorsal surface with a long basal ex- 
tension covered with closely matted moderately long branched spiny excres- 
cences, ventral outline heart-shaped with inner portion developed into a pair 
of very long slender cephalad produced arms; postgenital lobe short, moder- 
ately broad, apex with a moderately deep median indentation, 15-21 setae on 
each side of midline, completely covered with minute spicules, dorsal PGL 
index 0.90-1.02, ventral PGL index 1.31-1.56; peri-anal membrane with 
minute spicules; cercus triangular in shape, moderately long, broad at base, 
apex acute, completely covered with minute spicules, dorsal surface with nu- 
merous short and moderately long setae over apical 0.85-0.93, a few long 
setae at apex, 0-3 broad scales, ventral surface with short and moderately 
long setae on outer margin and becoming more numerous apically, cercus 
index 2.98-3.13, cercus/dorsal PGL index 2. 66-2.84; 3 seminal capsules, 1 
large, 1 medium and 1 small in size, heavily pigmented, ovoid, each with sev- 
eral small seminal capsule pores near orifice, base of accessory gland ducts 
unpigmented. i 

MALE. Differs from the female by the following features. Head. Anten- 
na plumose, 0.86-0.97 length of proboscis; maxillary palpus 0.12-0.13 length 
of proboscis; proboscis 1.11-1.15 length of femurI. Thovax. Setal differences: 
scutal fossal (7-10 anterior, 4-5 lateral), scutellum (4-7 long and 3-6 short 
ones on lateral lobe, 4-7 long and 3-8 short ones on median lobe), 12-19 ante- 
pronotal, 4-6 postpronotal, 16-25 propleural, 5-9 postspiracular, 7-16 on 
prealar knob, 5-6 upper and 15-17 posterior mesepisternal, and 20-32 dorsad 
of scale patch on mesepimeron. Legs. Posttarsi I-III (Fig. 57) each with 2 
ungues, I and II each with ungues unequal, larger one with a tooth, smaller one 
simple, III with ungues equal, both simple. Genitalia (Fig. 34). Distinctive as 
illustrated. 

DISCUSSION. Aedes virilis is very similar to the other members of the 
uncus Group and no apparent differences could be found in the habitus by which 
to separate them. The female genitalia of vivilis are similar to those of latz- 
pennis and harrisonicus, however, they can be separated from latipennis by the 
shape of sternum VIII which is without a posteriolateral lobe and the lower vag- 
inal sclerite which has only a median indentation on the apical 0.35; from har- 
visonicus by the shape of the lower vaginal sclerite and the narrow base of the 
lower vaginal lip; and from all members of the uwncus Group by the spermathe- 
cal eminence which has the inner portion produced into a pair of very long 
slender arms. 

The male genitalia of virilis were partially illustrated by Edwards (1917: 
222) but his drawing showed little detail. Delfinado (1968, Fig. 22) copied 
Edward's drawing. The genitalia were mounted on a celluloid point and were 
twisted, overdecolorized and very difficult to examine. I therefore stained, 
dissected and remounted the genitalia (preparation number T74. 26) in Canada 
balsam on a microscope slide. The present illustration (Fig. 34) shows in 
detail the unique features of the genitalia of this species. Some distinctive 
features are: prosophallus very long, curved and slender; gonostylus long, 
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elbowed, with a moderately long slender projection near middle; and gono- 
coxite with sternomesal surface with a median projection terminating in 2 
apical claws (somewhat similar to dux). 

The adult holotype male of vivilis is unique for the subgenus in the presence of 
one long and one short seta on the median caudal area of the mesopostnotum. 
This feature has not been recorded in any other species of the genus Aedes; 
however, 2 genera (Heizmannia Ludlow and Haemagogus Williston) of the tribe 
Aedini (tribe as defined by Belkin 1962) possess this feature. The series of 
13 males and 15 females from Sabah do not possess setae on the mespostnotum 
and I therefore consider their presence in the holotype to be an anomaly. 

The above description is the first for the female of this species. The female 
genitalia (Fig. 18) and posttarsi (Fig. 61) and the male posttarsi (Fig. 57) are 
also illustrated for the first time. 

TYPE-DATA. The holotype male in the BMNH contains labels which 
possess the following data in addition to that given by Delfinado (1968: 41): 
26/2/04; Mosq. 58; Dr. G. F. Leicester; and 1912-350. 

The holotype adult is in very poor condition but the genitalia are in excellent 
condition. 

DISTRIBUTION. 30 specimens examined: 162, 14. 

INDONESIA. Sumatra, Dermajoe (Benkoelen); 12 genitalia. 

MALAYSIA. Sabah, Beaufort, Kg. Maraba, Sandakan; 159, 130%. Selangor, 
Kuala Lumpur; 1° (holotype). 

BIOLOGY. Adults were collected in Malaysia on a clear day resting in 
bushes of a rubber estate at 1410 hours and at an elevation of 76 m. 


AEDES (VERRALLINA) YERBURYI EDWARDS 
(Figs. 19, 57, 62) 


The following information supplements the descriptions of Edwards (1917: 
222) and Wijesundara (1951: 174). 

FEMALE. Head, Antenna 1.03-1.05 length of proboscis; oatiliees pal- 
pus 0.19 length of proboscis; proboscis 1.08-1.13 length of femur I. Thorax, 
Following setae present: 4-5 median anterior promontory; numerous acrostichal 
(anterior and posterior); numerous dorsocentral (anterior and posterior); scutal 
fossal (3-4 anterior, 4-6 lateral and 1-2 posterior); numerous supra-alar; 4 
posterior medial scutal; 1 postalar callar; scutellar (6-7 long and 2-4 short ones 
on lateral lobe, 5-6 long and 3-6 short ones on median lobe); 14-19 anteprono- 
tal; 5-6 postpronotal; 15-17 propleural; 3-6 postspiracular; 4-6 upper and 8-11 
posterior mesepisternal; 10-16 on prealar knob; and mesepimeron with 10-15 
dorsad of scale patch, several short golden hairs near lower posterior corner 
of scale patch. Prosternum, subspiracular area, paratergite, mesomeron 
and metameron bare. Legs. Posttarsi I-III (Fig. 62) each with 2 ungues, I 
and II with ungues equal, each with a tooth, III with ungues equal, both simple. 
Wing. Remigium with 2 setae. Genitalia (Fig. 19). Very large and expanded. 

MALE. Habitus similar to female. Head. Antenna plumose, 0.91 length 
of proboscis; maxillary palpus 0.18 length of proboscis; proboscis 1.14 length 
of femur I. Legs. Posttarsi I-II (Fig. 57) each with 2 ungues, I and II with 
ungues unequal, larger one with a tooth, II with ungues equal, both simple. 
Genitalia, Extremely large and expanded. 

DISCUSSION. Adults resemble uncus but can be separated from this species 
by the reduced number of golden hairs located caudad of the lower corner of the 
mesepimeral scale patch. 
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DISTRIBUTION. 11 specimens examined: 88, 3c. 

SRI LANKA. North Central, Anuradhapura District, Padaviya; 1. 
Northern, Vavuniya District, Parayanalankulam, 25 miles NW. of Medawach- 
chiya; 82, 2. 

BIOLOGY. Adults were collected at an elevation of 55 m. 3 


AEDES (VERRALLINA) YUSA FI BARRAUD 
(Figs. 20, 22, 35, 47, 57, 62) 


Aedes (Neomacleaya) siamensis Delfinado 1968, Contrib. Am. Entomol. Inst. 
(Ann Arbor) 2(4): 36 (2*, “*, P, L*). NEW SYNONYM. 


Aedes yusafi is the representative species for Section B and is therefore 
completely redescribed below. 

FEMALE. Head, Antenna dark brown, 1.11-1.21 length of proboscis, 
pedicel dark brown with a few small pale brown scales mesally, flagellomere 
1 with basal 0. 65-0. 80 pale and with several small brown scales near middle, 
flagellar whorls with 6 dark setae; clypeus dark brown, bare; maxillary pal- 
pus blackish-brown scaled, 4 segmented, 0.19-0.21 length of proboscis; pro- 
boscis blackish-brown scaled, 1.05-1.19 length of femur I; eyes well separated 
in front; ocular setae blackish-brown and moderately long; scales on head all 
broad, decumbent and blackish-brown except for a few short erect forked 
blackish-brown scales on occiput and a very few similar ones caudad of ocular 
setae, interocular space covered with broad silvery scales, similar scales 
extending caudally onto vertex for a very short distance and laterally a short 
distance on ocular line, broad silvery scales also forming a broad stripe from 
area in front of antepronotum to ocular line on upper lateral surface, and 
postgenal scales pale brown. Thorax. Scutal integument dark brown; scutum 
covered with narrow curved reddish-black scales except for a small patch of 
narrow curved white scales on median anterior promontory area, a few similar 
scales on anterior and lateral scutal fossal areas and at scutal angle; prescu- 
tellar space bare; scutellum with a patch of narrow curved white scales on 
each lobe, median lobe also usually with a few narrow curved brown scales 
basally; dark reddish-black setae on the following areas: 2-4 median anterior 
promontory, acrostichal (anterior and posterior), numerous dorsocentral (an- 
terior and posterior), scutal fossal (3-6 anterior, 4-8 lateral and 1-2 posterior), 
numerous supra-alar, 4-5 posterior medial scutal, 1 postalar callar and scutel- 
lar (5-8 long and 3-5 short ones on lateral lobe, 4-6 long and 4 short ones on 
median lobe); pleural integument dark brown; antepronota widely separated, 
_ covered with broad silvery scales, 9-12 long and short dark setae; postprono- 
tum with 5-8 posterior golden-brown setae; propleuron with a patch of broad 
silvery scales, 6-8 golden setae; prosternum, subspiracular area, paratergite, 
mesomeron and metameron bare; postspiracular area covered with broad sil- 
very scales, 3-5 golden setae; mesepisternum with an upper and a lower patch 
of broad silvery scales, 6-8 posterior golden setae; prealar knob with 6-12 } 
golden setae; mesepimeron with a large patch of broad silvery scales near 
middle, 8-11 golden setae dorsad of scale patch. Legs. Coxae I-III each with 
several golden-brown setae and a patch of broad silvery scales, I and II each 
with scales on anterior surface, III with a narrow band of scales on anterior 
margin and forming a broad patch dorsally; trochanters I-III each with several 
broad pale scales and a few short pale setae; femora I and II each with anterior 
surface brown scaled and with white scales forming a narrow basal band, I with 
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white scales also on dorsobasal area, II also with a narrow longitudinal stripe 
of white scales extending from base to near apex, III with anterior and posterior 
surfaces white scaled with dorsoapical area brown scaled, I and II each with 
posterior surface white scaled with a narrow longitudinal brown scaled stripe 
from base to apex, stripe ventral on I and dorsal on II; tibiae I-III each dark 
brown scaled, I also with a posteroventral longitudinal white scaled stripe ex- 
tending from base to apex, II also with posterior surface white scaled; tarsi I- 
III each dark brown scaled; posttarsi I-III (Fig. 62) each with 2 ungues, I, II 
and III each with ungues equal, each with a tooth. Wing. Dorsal and ventral 
veins with brown scales, costa also with a few white scales at base and remigi- 
um with a few white scales on posterior margin; alula with several narrow 
brown scales on margin; upper calypter with several golden hairs on margin; 1 
remigial seta. Halter, Pedicel pale; capitellum dark brown scaled. Abdomen. 
Terga blackish-brown scaled, laterotergite of I with a large rectangular patch 
of white scales, II-VII each with a large, laterobasal patch of white scales which 
extend slightly onto tergal surface; sternum II white scaled; sterna III-VII white 
scaled with a broad apical band of brown scales, VII with white scaled area re- 
duced; terga and sterna with numerous golden setae, mostly along posterior 
margins. Genitalia (Figs. 20 and 22). Tergum VIII moderately pigmented, 
base slightly concave, apex straight, several short and moderately long setae 
apically, numerous short setae scattered over apical 0. 77-0. 88, basolateral 
seta absent, covered with minute spicules, numerous broad scales covering 
apical 0.50-0.65, basal 0.2-0.7 retracted into segment VII, VIII-Te index 
0.70-0.79, VIII-Te/IX-Te index 2.67-2.85; sternum VIII moderately pigmented 
with apical 0.35-0.39 darker, base concave mesally, apex with a moderately 
deep median indentation with a small lobe on each side of midline, numerous 
short stout setae on lobes, numerous short and a few moderately long setae 
scattered over entire surface except basal 0.09-0.14 and a small basolateral 
area, covered with minute spicules, a number of broad scales forming a latero- 
apical patch, apical intersegmental fold unpigmented, VIII-S index 0. 67-0. 73; 
tergum IX moderately pigmented with basomedian area lightly pigmented, wide, 
short, base concave, apex with a wide moderately deep median indentation and 
with 1-4 (usually 3-4) short setae apically on each side of midline, covered 
with minute spicules, IX-Te index 0.46-0.49; insula absent, however, median 
apical U-shaped portion of lower vaginal sclerite apparently serves in the capa- 
city of the insula since it is situated in its normal position and lies in the space 
between the apical median lobes of VIII-S; lower vaginal lip lightly to moder- 
ately pigmented, forming a narrow band along basal 0.75 of area, apical 0.25 
not developed, base attached near midpoint of lateral portion of upper vaginal 
lip, covered with small spicules, lower vaginal sclerite forming a heavily pig- 
mented ribbon-like strip attached to lower vaginal lip, extending around lower 
vaginal membrane and fused at apex forming a projected wrinkled U-shaped 
structure, sclerite apparently replaces apical 0.25 of lower vaginal lip and 
insula, base of sclerite articulates with the lateral wing-like projection of the 
spermathecal eminence "pouch"; upper vaginal lip moderately pigmented, nar- 
row, median posterior portion lightly pigmented as base and projected into a 
large heavily pigmented cephalic shield which covers posterior portion of 
spermathecal eminence, ventral surface of shield attached to caudal surface 

of spermathecal eminence, upper vaginal sclerite moderately pigmented, very 
large, well developed, base attached along entire lateral margin of upper vaginal 
lip and with a heavily pigmented apodeme extending from lateroposterior mar- 
gin of upper vaginal lip to anterior mesal area; spermathecal eminence heavily 
pigmented, shallow in depth, egg-shaped in dorsal outline, a heavily pigmented 
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cephalad produced pouch attached to anterior tergal portion of spermathecal 
eminence, pouch with inner surface lined with numerous hair-like spicules 
and with a laterobasal wing-like structure on each side; postgenital lobe short, 
narrow, apex flat to broadly rounded, 8-10 setae on each side of midline, 
completely covered with small spicules, dorsal PGL index 0. 96-1.24, ventral 
PGL index 1. 69-1.96; peri-anal membrane with minute spicules; cercus tri- 
angular in shape, moderately long and broad at base, apex acute, completely 
covered with small spicules, dorsal surface with a number of moderately long 
and a few short setae on apical 0.91-0.95, ventral surface with a few short 
setae along outer area, a number (12 or more) of broad scales on apical 0. 75- 
0. 84 of dorsal surface, cercus index 3.10-3.28, cercus/dorsal PGL index 
3.10-3.65; 3 seminal capsules, 1 large, 1 medium and 1 small in size, heavily 
pigmented, nearly spherical, a few seminal capsule pores near orifice, base 
of accessory gland duct lightly to moderately pigmented. 

MALE. Similar to female in general habitus but with the following differ- 
ences. Head. Antenna plumose, whorls with 8 setae, 1.15-1.27 length of 
proboscis; maxillary palpus 0.19-0.17 length of proboscis; proboscis 1. 01- 
1.11 length of femur I. Thovax. Scutellum with narrow curved brown scales 
on each lobe, setae (4-5 long and 2-3 short ones on lateral lobe, 4 long and 
2-3 short ones on median lobe); 5-9 antepronotal setae; 3-5 postpronotal setae; 
4-5 propleural setae; 1-2 postspiracular setae; 4-5 posterior mesepisternal 
setae; 4-7 prealar knob setae; 3-7 mesepimeral setae dorsad of scale patch. 
Legs. Tibiae I-III each dark brown scaled; posttarsi I-III (Fig. 57) each with 
2 ungues, I with ungues unequal, larger ungue with a tooth, II with ungues 
unequal, larger ungue with a tooth, III with ungues equal, one with a tooth. 
Wing. Costa and remigium without white scales. Abdomen. Terga with latero- 
basal white scaled spots small; sterna II-VII pale scaled, VIII brown scaled. 
Genitalia (Fig. 35). Tergum IX heavily pigmented, formed into a moderately 
broad band mesally and expanded laterally on each side into a triangular lobe, 
fused with tergum X, setae absent, connected laterally to sternum IX by a 
narrow heavily pigmented band; gonocoxite short, broad, heavily pigmented, 
tergobasal portion of mesal surface membranous with minute spicules, dorsal 
surface with a few short and moderately long setae, 1-2 long setae near base 
of gonostylus, ventral surface produced into a large apicomesal lobe which is 
heavily pigmented on both sternal and tergal areas, apex expanded into a small 
finger-like lobelet with a short seta near apex and 4-5 short setae at base, 
sternal area of lobe with 2 long stout setae at base of outer margin and several 
short setae over remainder of area, several broad scales on lateral and ventral 
surfaces of gonocoxite; gonostylus heavily pigmented, moderately long, approxi- 
mately 0.6 length of gonocoxite, basal 0.28 moderately broad, middle 0. 38 
expanded and with 44-54 short setae, apical 0.34 narrow, recurved and with 
apex very heavily pigmented, gonostylar claw absent, attached subapically to 
gonocoxite; basal mesal lobe broad, moderately pigmented, covered with small 
spicules, 26-28 very short setae near center of lobe, 2 heavily pigmented short 
stout spine-like structures near middle of sternomesal margin, lobes connected 
mesally by a broad band which forms a shallow trough ventrad of apical portion 
of prosophallus, sternomesal and outer margins of basal mesal lobe fused with 
gonocoxite; proctiger with paraproct heavily pigmented, formed into a long arm 
which is moderately broad basally and with apical 0.45 acuminate and curved 
slightly mesad, dorsal surface with a few small spicules on basal 0.4 anda 
small heavily pigmented lump near middle at point where cercus attaches, 
sternobasal area of paraproct formed into a small broad projection which ex- 
tends ventrad and articulates at a point on the dorsomesal surface of the para- 
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meral apodeme near base of opisthophallus, proctiger strongly fused with ter- 
eum X, cercus membranous and without cercal setae; tergum X heavily pig- 
mented, formed into a plate between proctiger and caudolateral portion of ter- 
sum IX, not connected mesally; phallosome complex, opisthophallus--consists 
of a moderately pigmented tergal transverse bridge between the parameral apo- 
demes, base attached to a dorsomesal extension of the caudal outer portion of 
paramere apodeme, located dorsad of phallus and prosophallus and ventrad of 
proctiger, phallus--consists of a pair of short heavily pigmented narrowly 
separated arms which are fused at base, sternolateral area of base extended 
into a long arm which is fused with tergomesal portion of prosophallus base, 
apex of phallus formed into a tergal penis filament which consists of a pair of 
long bars extending cephalad from phallus apex, bars connected by a narrow 
transverse bridge near middle, apical 0.5 of bars curved dorsad and attached 
to sternal surface of opisthophallus, prosophallus--consists of a pair of long 
heavily pigmented acuminate arms which have their bases widely separated 
and their apices contiguous, base of arm attached to tergomesal portion of 
paramere and located ventrad and laterad of phallus, apical portion of arm 
projecting caudad and dorsad of phallus, prosophalic arm approximately 2. 63 
length of phallic arm (measured along midline of genitalia), paramere--heavily 
pigmented, broad, long (approximately 2.32 length of phallic arm), articulates 
at 2 points near middle with caudal area of parameral apodeme, most inner 
point of apodeme attached to sternobasal area of prosophallic arm, parameral 
apodeme--moderately to heavily pigmented, very long (approximately 1. 68 
length of paramere), attached near middle of outer surface with tergobasal 
apodeme of gonocoxite; sternum IX heavily pigmented throughout, large, broad, 
strongly attached along lateral surfaces to sternomesal areas of gonocoxites, 
2-8 short setae near center of caudal area. 

PUPA (Fig. 47). Chaetotaxy as recorded in Table 14. Ocular plate with 
area of well developed cuticular facets. Metanotal plate and areas of cephalo- 
thorax heavily pigmented. Respivatory trumpet. Moderately pigmented; short; 
hair-like spicules on distal 0.40-0.43 of inner surface; index 3. 00-4.138, aver- 
age 3.58. Abdomen. Setae 6, 9-VII weakly developed; 4-VIII double to 4 bran- 
ched; 9-VIII single or double. Paddle. Ovoid; serrations on most of basal 0.85 
of outer margin, minute proximally and well developed distally; minute spicules 
on apical 0.15 of outer and apical 0.09 of inner margins; midrib reaches apex; 
seta 1-P weakly developed, moderately long, single; index 1.27-1.47, average 
1.34. 

LARVA (Fig. 57). Chaetotaxy as figured and recorded in Table 27 and is 
based on 3 damaged, associated skins from the type-series of stamensis. Head, 
Seta 4-C triple to 4 branched; 5-C single or double; 6-C double or triple; 7-C double to 
4 branched; 12-C single to 4 branched; dorsomentum with 29-34 teeth. Antenna, 
Short, lightly pigmented, with several small scattered spicules; seta 1-A short, 
thickened, single; 2-A long, with a subapical constriction; 3-A short, 0.27- 
0.31 length of 2-A; 4-A moderately long, 0. 56-0. 62 length of 2-A; 6-A short, 

0. 22-0. 37 length of 2-A. Abdomen. Seta 1-VIII double or triple; 3-VIII with 
4-8 branches; 5-VIII with 5-6 branches; 2-X triple or 4 branched, branches 
approximately equal in length; ventral brush with 8 setae on grid and 2 precratal 
shorter ones, all multiple branched; saddle moderately pigmented, incompletely 
rings segment X, acus absent; 4 moderately long anal papillae; comb with 8-12 
scales arranged in a single slightly curved irregular row each scale with a stout 
median apical spine and small denticles on laterobasal areas. Siphon. Mod- 
erately pigmented; acus well developed; index 1.58-2.08, average 1.82; pec- 
ten on basal 0. 56-0. 58 of siphon, composed of 11-15 (usually 14) teeth, apical 
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1-2 teeth longer and wider spaced than remainder of teeth, each tooth long, 
slender and with a small stout ventral denticle near base; seta 1-S short, 
double to 4 branched, base attached on basal 0. 67-0. 68 of siphon distad of last 
pecten tooth. 

DISCUSSION. I have compared the female holotype of yusafi with the holo- 
type male, allotype and paratypes of siamensis and determine them to be con- 
specific. The female genitalia of this species are very distinctive in the 
shape of the median portion of the upper vaginal lip and the presence of sev- 
eral setae on tergum IX and therefore leaves no doubt about the synonymy or 
association of sexes, especially since both males and females of siamensis 
were reared from a batch of eggs from a wild caught female. 

The holotype of stamensis was collected in 1967, according to the collec- 
tion data sheet and adult label, but Delfinado (1968: 38) erroneously reported 
it collected in 1965. | | 

Two male paratypes listed by Delfinado (1968: 38) could not be located in 
the USNM, SEAMP, BMNH or Bishop Museum and are presumed lost. 

_Posttarsus II of the holotype male of stamensis has the larger ungue with 
an abnormal double tooth and the second tooth on both the larger ungues of 
posttarsi I and II (paratype) are actually hair-like spicules (see Fig. 26, 
Delfinado 1968). 

The male and female genitalia of all species in Section B are very distinc- 
tive and possess excellent characters for separating the species. Figures 21 
and 22 compare the spermathecal eminence "pouch", median area of the upper 
vaginal lip and tergum IX of all the known members of this section. Tergum 
IX of the female genitalia of yusafi is distinctive in possessing several setae 
on each side of the midline. 

Features of the adults of Section B are compared by Reinert (1973b: 257). 

TYPE-DATA. Aedes (Aedes) yusafi Barraud, holotype female, genitalia 
mounted in Canada balsam on a microscope slide, INDIA, Delhi, Roshanara 
Garden, IV. 1914, S. R. Christophers collector, specimen number 2555, Mus. 
Reg. 930, B. M. 1935-622, genitalia preparation number T73.580, biting 
collection, and deposited in the BMNH. Aedes (Neomacleaya) siamensis Del- 
finado, holotype male, associated pupal skin and genitalia mounted in Canada 
balsam on microscope slides, THAILAND, Lampang, Ban Pong Tao, 21 April 
1967, E. L. Peyton and Kol Mongkolpanya collectors, collection number 01998- 
103, reared from an egg obtained from a female which had fed on man; allo- 
type with associated pupal and larval skins and genitalia mounted in Canada 
balsam on microscope slides, collection number 01998-3, other data same as 
holotype; paratypes, one male with associated pupal and larval skins, collec- 
tion number 01998-2, 8 males with associated pupal skins, collection numbers 
01998-100, 01998-101, 01998-102, 01998-104, 01998-105, 01998-1007, 01998- 
108, 01998-109, one female with associated pupal and larval skins, collection 
number 01998-4, and one female with associated pupal skin, collection number 
01998-106, other data same as holotype; paratypes, 12 females, collection 
number 01974, same data as holotype except for the following: collected feed- 
ing on man at 1000 hours, 21 April 1967, on a cloudy day near a medium size 
fresh water ground pool situated beneath a bamboo clump at an elevation of 
200 m, females isolated and eggs deposited from which the 01998 series of 
specimens were reared (the above information about the types of siamensis was 
taken from the collection data sheets); the above types of siamensis are de- 
posited in the USNM, BMNH and Bishop Museum. 

DISTRIBUTION. 58 specimens examined: 329, 100", 13 with associated 
skins (10 p, 3 1). 
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INDIA. Delhi, Roshanara Garden; 1° (holotype of yusa/i). 

THAILAND. Lampang, Ban Pong Tao; 1“ p (holotype of siamensis), 12 pl 
(allotype of stamensis), 12 pl, 12 p, 122, 10 pl, 8 p (all paratypes of siamen- 
sis), 162. 7 

BIOLOGY. Numerous females in Thailand were collected biting man at 
1000 hours, 21 April 1967, near a medium size ground pool containing fresh, 
unmoving water, located beneath a clump of bamboo and at an elevation of 
200m. The adults presumedly had emerged from the ground pool but no im- 
matures could be found (E. L. Peyton, personal communication). Several of 
the blooded females were isolated and eggs obtained. The type-series of sia- 
mensis consists of specimens reared from these eggs and the above mentioned 
biting females. 
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Reinert: New Interpretation of Vervrallina 177 


TABLE 1. Current taxonomic status of the subgenus Verrallina 


Species ) oy 2G JG P G E 


abditus * «x 

adustus > xk 2 >k 6k > 
agrestis * x 

andamanensis * ek kk > > x 
atriisimilis 2k ok 2k *k ek 
atrius > > > > > > 
azureos quamatus x > 

bifoliatus * ek 

butleri *k 2k 2k 2k 2 k 2k 
campylostylus > kk > ek > 2k 
carmenti 2k *k ** >k *K *k ek 
cautus * * *k Ok 

clavatus > > kk > kk 
comatus * kk 

COMOSUS >k 2K > >k 

consonensis * ek 2k > 
cretatus > > > 2k 2k >k Ae 
Cuccioi * > > * > > >k 4k > >K 
cunninghami x * 


* = Stage has been described. 
**k = Portion of stage has been figured. Many of the adult 2 and @ illustra- 
tions are of the posttarsi only. 
? = Not a positive association. 
° = Female; °G = Female genitalia; o = Male; “G = Male genitalia; P = Pupa; 
L = Larva; E = Egg. 
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TABLE 1 (Continued). 


Species 2 c 2G JG P L E 
cyrtolabis >k kK * Ok *x *K 
aux OK x OK xk eK x *K 
embiensis x 2k 
foliformis 2k 2k 2k 1k 1k 1k 
fragilis x * 2K eK 
funereus * * > kk x kk ek 
gibbosus * ok 2k ek > kk 
hamistylus ** x * 2k x 
harvrisonicus * > 
hispidus * sheik 
incertus > >K kk kK > >K kK kk 
indecorabilis * Ok «> * 
indicus > x ok x x ek 
tviomotensis *k > 
johnsoni kk oe ne 4k xk 2k >k 
johorensis > ok 
killertonis * x 4x me 
kompongus 2K ok 
lankaensis * x ek kk 
latipennis x * ae > 2k > 
leicestev1 > >k > 2k k > * x 
leilae K kK 
lineatus ns 0k xk ok 2k x 4 
lugubris * > ek kk sk 
macrodixoa *k Ok 3k 1k ok 
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TABLE 1 (Continued). 
Species 2 oy 2G JG P ie E 
MAY ZAYSEN * OK KK 2k > ae 
mccormicki x >k «> ok >k 2k 
milnensis * *k 2k x 
multifolium * 2k ae 2k * * 
neomacrodixoa > kk x x x x 
nigrotarsts > > > * x x 
nobukonis x x 2k x x x x 
notabilis > x 
nubicolus * 2k 
obsoletus * 2k ee 
pahangi * 2k 
panayensts * x > ** 2k 
parasimilis x KK D «KD *k 6k 2k 
petroelephantus Xk ** 
philippinensts * * x 2k 
phnomus * 2k 2k Xk 
prioekanensis ok oe 
protuberans * ske3k 
pseudodiurnus * 2k 
pseudomediofasciatus +m > kk * Ok 
pseudovarietas > x : 
quadrifolium i KK KK > 1k 
quadrispinatus kk 2k 2k ok * * 
rvamalingamt 2k 4k 
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TABLE 1 (Continued). 


Species 


yam 
YaYUS 
reest 
robertsi 
sabahensis 
seculatus 
sentanius 
similis 
simplus 
singularis 
sohni 
spermathecus 
stungus 
LOYOSUS 
trispinatus 
uUnCUSs 
uniformis 
vallistris 
vanapus 
var iabilis 
varietas 
virilis 
yerburyi 


yusaft 


2K K 


2K K 


2K 


2K >K 


2K 


2K 2K 


2K K 


2K K 


2K K 


2K K 


2K K 


2K >K 


2K K 


2K K 


2K K 


2K >K 


2K >K 


2K 
2K 
KK 


2K 


2K >K 


2K K 


2K K 


2K 


Xk 
ok 


2K 


2K 
2K 


2K K 


2K K 
2K K 


2K >K 


°G 


2K 


2K 


2K 


2K K 


2K 2K 


2K 


2K 


2K K 
2K >K 
2K K 


2K 


2K 
2K K 
2K >K 
2K K 


2K 


2K 


KK 


2K K 


2K kK 


2K 


2K 


2K K 


2K >K 


2K 


2K K 


KK 


> kK 


2K >K 


2K K 


2K K 


2K K 


2K K 


2K 


2K 


2K >K 


2K K 


2K > 


2K >K 


2K >K 


2K K 


2K 


2K K 


2K K 


2K K 


> kK 


2K K 
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TABLE 2. Record of the branching of the setae on the pupae of 
Aedes (Vervallina) adustus (7 specimens) 
Seta Range Mode Seta Range Mode Seta Range Mode 
| Cephalothorax Abdomen I (Cont. ) Abdomen III (Cont. ) 

1 2-4 2 10 1 1 9 1 1 
2 2-3 2 11 1 1 10 3-5 3 
3 1-3 2 Abdomen II 11 1 1 
4 3-4 3 0 1 1 14 1 1 

D 2-4 3 1 16-34 26 Abdomen IV 
6 1 1 2 1 1 0 1 1 
7 2-4 2 3 1 1 1 3-6 5 
8 3-6 3 4 4-8 7 2 1 1 
9 1-3 2 5) 3-5 4 3 4-6 6 
Metanotal Plate 6 1 1 4 2-4 3 
10 6-12 ie! 7 1-2 2 9) 2-4 2 
11 1 1 9 1 1 6 1-3 1 
12 2-95 4 Abdomen III 7 2-4 3 
Abdomen I 0 1 1 8 1-4 2 
1 16-25 21 1 5-12 7 9 1 1 
2 1 1 2 1 1 10 2-4 3 
3 2-4 2 3 1 1 11 1 1 
4 5-8 8 4 1-3 2 14 1 1 

5 4-8 6 5 4-5 4 Abdomen V 
6 1-3 1 6 1-3 2 0 1 1 
7 2-6 2 7 3-5 3 1 2-4 2 
9 1 1 8 3-6 4 2 1 1 
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TABLE 2 (Continued). 


Seta Range Mode Seta Range Mode Seta Range Mode 


Abdomen V (Cont. ) Abdomen VI (Cont. ) Abdomen VII (Cont. ) 
3 1-4 2 4 3-6 &, 5) 1-2 i 
4. 3-8 6 O 1-3 2 6 3-7 4 
5) 1-3 2 6 1 1 7 1 1 
6 1 1 i 1 1 8 1-4 3 
7 3-7 5) 8 2-4 4. 9 1 1 
8 2-9 2 9 1 1 10 1 1 
9 1 1 10 i 1 11 | 1 1 

10 1 1 11 1-2 1 14 1 1 

11 1 i 14 1 1 Abdomen VIII 

14 i, 1 Abdomen VII 0 1 1 

Abdomen VI 0 1 1 4 2-3 2 

0 1 1 1 1-2 1 ) 1-4 2 
1 2-5 3 2 1 1 14 1 1 
2 1 1 3 2-4 3 Paddle 


3 2-4 2 4 1-4 2 1 1 1 
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TABLE 3. Record of the branching of the setae on the pupae of 
Aedes (Verrallina) butleri (10 specimens) 


Seta Range Mode Seta Range Mode Seta Range Mode 


Cephalothorax Abdomen I (Cont. ) Abdomen III (Cont. ) 
1 2-95 3 10 1 1 7 1 1 
2 1-2 2 11 1-2 1 10 3-6 4 
3 1-3 2 Abdomen II 11 1 1 
4 1-5 4 0 1 1 14 1 1 
D 4-7 5 1 17-27 20 Abdomen IV 
6 1 1 2 1 1 0 1 1 
7 3-7 5 3 1 1 1 4-7 5 
8 4-7 4 4 4-8 4 2 1 1 
9 2-4 3 D 3-7 6 3 4-8 D 
Metanotal Plate 6 1 1 a 2-4 2 
10 7-13 7 7 3-6 a 5) 1-2 2 
11 1 1 9 1 1 6 2-4 3 
12 3-5 é Abdomen III 7 2-4 + 
Abdomen I 0 1 1 8 2-4 3 
1 14-23 20 1 4-10 8 9 1 1 
2 1 1 2 1 1 10 3-5 - 
3 3-5 4 3 1 1 11 1 1 
4 6-9 6 4. 4-6 4 14 1 1 
O 4-9 4 4) 4-7 4 Abdomen V 
6 1 1 6 2-4 3 0 1 1 
7 1-4 3 7 4-8 5 1 3-5 4 


184 Contrib. Amer. Ent. Inst., vol. 11, no. 1, 1974 


TABLE 3 (Continued). 


Seta Range Mode Seta . Range Mode Seta Range Mode 


Abdomen V (Cont. ) Abdomen VI (Cont. ) Abdomen VII (Cont. ) 


3. 3-5 4 4 4-8 5 5 2-4 4 
& 4-7 6 D 2-4 a 6 4-8 & 
D 1-3 2 6 2-4 3 7 1-3 2 
6 2-3 2 7 1-3 2 8 2-4 4 
ny 4-7 6 6. Baas 3 9 1-2 1 
8 2-4 3 9 1 1 10 1-3 2 
x, 1 i 10 1-2 1 11 1-2 1 
10 2-4 2 11 1 1 14 1 1 
11 1 1 14 1 1 Abdomen VIII 
14 1 1 Abdomen VII 0 1 1 
Abdomen VI 0 1 1 4 3-5 4 
0 1 1 1 4-6 5 9 1 1 
1 4-6 & 2 1 1 14 1 1 
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TABLE 4. Record of the branching of the setae on the pupae of 
Aedes (Verrallina) carmenti (9 specimens) 


Range Mode 


Seta 

Cephalothorax 

1 2-3 2 
2 2-3 2 
3 1-2 1 
4 3-5 3 
5 5-10 6 
6 1 1 
7 2-7 5 
8 6-10 7 
9 3-6 3 


Metanotal Plate 


10 
11 


12 


4-10 7 
1 1 
4-7 5 
Abdomen I 

19-35 22 
1 1 
2-4 4 
5-9 8 
4-7 4 
1-3 2 
2-5 4 
1-3 1 


Seta Range Mode 


Abdomen I (Cont. ) 


10 


11 


1 1 
1 1 
Abdomen II 
1 1 
12-16 13 
1 1 
1 1 
0-10 6 
4-6 5) 
1 1 
3-5 3 
1 1 
Abdomen ITI 
1 1 
6-11 7 
1 1 
1 1 
3-7 5 
3-6 5 
2-5 3 
4-5 5) 
4-5 4 


Seta Range 


Mode 


Abdomen III (Cont. ) 


9 
10 
11 


14 


11 


14 


Abdomen IV 


0-8 


Abdomen V 


2-6 


1 
4 
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TABLE 4 (Continued). 
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Seta Range 


Mode 


Abdomen V (Cont. ) 


3 
4. 


4) 


11 
14 


3-6 


Abdomen VI 


4 
° 


2 


Seta 


Abdomen IV (Cont. ) 


4 
5) 


6 


11 
14 


Range Mode 


4-9 


2-3 


Abdomen VII 


6 


2 


2 


Seta 


Range 


Mode 


Abdomen VII (Cont. ) 


) 
6 
7 
8 


14 


Abdomen VIII 


14 


3-5 
3-6 
1-2 


4-6 


4 
4 


1 
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TABLE 5. Record of the branching of the setae on the pupae of 
Aedes (Verrallina) clavatus (10 specimens) 


Seta Range Mode Seta Range Mode Seta Range Mode 


Cephalothorax Abdomen II Abdomen III (Cont. ) 
1 2 2 0 1 1 14 1 1 
2 1-3 2 1 20-31 27 Abdomen IV 
3 1-2 2 2 1 1 0 1 1 
4 2-4 2 3 1 1 1 4-6 5) 
5) 2-5 3 & 4-8 4. 2 4 1 
6 1 1 5) 2-4 3 3 3-7 6 
7 2-3 2 6 1-2 2 & 2 2 
8 2-5 4 7 1-5 2 5) 2 2 
9 2-3 3 9 1 1 6 1-3 2 
Metanotal Plate Abdomen II it 1-4 2 
10 4-10 6 0 1 if 8 1-3 2 
11 1 1 1 4-9 5) 9 1 1 
12 2-6 i 2 1 1 10 2-4 2 
Abdomen I 3 1 1 11 1 1 
1 21-33 28 & 2-4 3 14 1 1 
2 1 1 D 3-6 4 Abdomen V 
3 2-5 2 6 1-3 2 0 1 1 
4 4-9 4 7 2-9 2 1 2-5 2 
O 3-6 6 8 2-3 2 2 1 1 
6 1-2 1 2) 1 1 3 1-3 2 
7 2-3 2 10 2-4 3 4 3-7 5 
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TABLE 5 (Continued). 


Seta Range Mode Seta Range Mode Seta Range Mode 


Abdomen V (Cont. ) Abdomen VI (Cont. ) Abdomen VII (Cont. ) 
6 1-3 2 6 1 1 6 2-4 2 
7 2-4 2 7 1 1 7 1 1 
8 1-3 2 8 2-3 2 8 2-3 2 
9 1 1 9 1 1 2, 1 1 

10 1 1 10 i 1 10 1 1 

11 1 1 11 1 1 11 1-2 1 

14 1 1 14 1 1 14 1 1 

Abdomen VI Abdomen VII Abdomen VIII 
0 1 1 0 1 1 0 1 1 
1 2-4 2 1 1-2 2 4 2-3 2 
2 1 1 2 1 1 9 2-4 cro 
3 1-2 1 3 2-3 3 14 : 1 
& 2-4 4 4 2+3 3 Paddle 


_) 1-2 2 ) 1-3 2 1 1 1 
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TABLE 6. Record of the branching of the setae on the pupae of 
Aedes (Verrallina) gibbosus (10 specimens) 


Seta Range Mode Seta Range Mode Seta Range Mode 


Cephalothorax Abdomen I (Cont. ) Abdomen III (Cont. ) 


1 1-3 2 10 1 1 9 1 1 
2 1-2 1 11 7 1 10 2-4 3 
3 1-3 2 Abdomen II 11 1 1 
4. 2-3 3 0 1 1 14 1 1 
5 2-4 3 1 18-36 22 Abdomen IV 
6 1 1 2 ¥ 1 0 1 1 
7 2-4 3 3 1-2 1 i 2-4 3 
8 2-3 2 4 0-8 5 2 1 1 
9 2-3 2 5) 2-4 3 3 4-7 6 
Metanotal Plate 6 1 1 4 2-3 3 
10 0-10 7 7 1-3 2 D 2-3 2 
11 1 1 9 1 1 6 1 1 
12 2-4 3 Abdomen II f 1-3 2 
Abdomen I ) 1 1 8 1-2 2 
1 15-24 20 1 2-6 6 9 1 1 
2 1 1 2 1 1 10 2-4 “ 
3 1-3 2 3 1 1 11 1 1 
4 0-8 6 4 3-5 3 14 1 1 
D 3-6 4 5 2-4 3 Abdomen V 
6 1 1 6 1-2 1 0 1 1 
7 2-4 3 y 3-4 3 1 1-2 1 
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TABLE 6 (Continued). 


Seta Range Mode Seta Range Mode Seta Range Mode 


Abdomen V (Cont. ) Abdomen VI (Cont. ) - Abdomen VII (Cont. ) 


3 2-4 2 4. 2-5 4 9) 1 1 
4. 4-7 6 9) 1-2 2 6 2-4 3 
5) 2 2 6 1 1 7 1 1 
6 1 1 7 1 1 8 2-4 2 
7 3-7 5) 8 1-4 2 9 1 1 
8 1-3 2 9 1 1 10 i 1 
9 1 1 10 1 1 11 1 “d 

10 1 1 11 1 1 14 1 1 

11 1 1 14 1 1 Abdomen VIII 

14 1 1 Abdomen VII 0 1 1 
Abdomen VI 0 1 1 i ee 
0 1 1 1 1-2 1 9 1 1 
1 1-2 2 2 L.. 1 14 if 1 
2 1 1 3 2-6 3 Paddle 


3 2-4 2 4 2-3 2 t 1 1 
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TABLE 7. Record of the branching of the setae on the pupae of 
Aedes (Verrallina) incertus (10 specimens) 


Seta Range Mode Seta Range Mode Seta Range Mode 


Cephalothorax Abdomen I (Cont. ) Abdomen III (Cont. ) 
1 2-4 3 10 1 1 10 3-6 5) 
2 2-4 2 Abdomen II 11 1 1 
3 2-3 2 0 1 1 14 1 1 
4 3-9 5) | 4-14 11 Abdomen IV 
5) 4-12 10 2 1 i! 0 1 1 
6 1 1 3 1 1 1 4-10 7 
7 3-8 6 4 4-8 6 2 1 1 
8 4-11 4) 5) 2-4 4 3 6-10 6 
2) 3-6 4 6 1-2 1 4. 2-4 2 
Metanotal Plate 7 2-7 O O 1 1 
10 2-4 3 9 1 1 6 2-5 4 
11 1 1 Abdomen III 7 2-6 2 
12 4-8 5) 0 1 s 8 1-5 4 
Abdomen I We ere 9 1 1 
1 17-37 29 2 1 1 10 4-6 =) 
2 1 1 3 1 1 11 1 1 
3 2-4 3 ‘ 3-8 3 14 1 1 
4 4-12 6 O 2-5 | 4. Abdomen V 
5) 2-6 3) 6 3-6 4 0 1 1 
6 1-2 1 “i 3-7 5) 1 4-7 5 
a 2-6 6 8 2-5 4 2 1 1 
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TABLE 7 (Continued). 


Seta Range Mode Seta Range Mode Seta Range Mode 


Abdomen V (Cont. ) Abdomen VI (Cont. ) Abdomen VII (Cont. ) 
& 4-11 8 5) if 1 6 4-6 5) 
5) 1 1 6 1-3 2 (3 2-3 2 
6 3-6 4. 7 1-2 2 8 2-6 4 
7 o-11 9) 8 2-5 4 9g 1-3 1 
8 2-9 4, 2 1 1 10 1-2 1 
3 i 1 10 1-2 1 11 1-3 1 

10 2-4 3 11 1 1 14 1 1 

11 1 1 14 1 1 - Abdomen VIII 

14 1 1 Abdomen VII 0 { 1 

Abdomen VI ) f 1 & 2-5 D 

0 1 1 1 3-6 3 2 b 4 
1 4-7 D 2 1 1 14 1 1 
2 1 1 3 3-8 9) Paddle 

3 3-6 3 4. 3-7 4 1 1-2 1 
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TABLE 8. Record of the branching of the setae on the pupae of 
Aedes (Verrallina) indicus (9 specimens) 


Seta Range Mode Seta Range Mode Seta Range Mode 


Cephalothorax Abdomen I (Cont. ) Abdomen III (Cont. ) 
1 2-3 2 10 1 1 ) 1 1 
2 2-3 2 11 1 1 10 2-3 2 
3 1-2 2 Abdomen II 11 1 1 
4. 2-5 3 0 1 1 14 1 1 
D 3-4 3 1 4-7 6 Abdomen IV 
6 1 1 2 1 i 0 1 i 
7 Bee 4 3 1 1 ee 2 2 
8 2-5 4 4 3-4 4 2 1 1 
9 2-3 2 9) 2-4 4 3 3-0 3 
Metanotal Plate 6 1 1 4 2-4 2 
10 4-5 5) 7 3-9 4 5) 2-3 2 
11 1 1 9 1 1 6 1-2 2 
12 2-4 2 Abdomen III ie 2-3 2 
Abdomen I 0 1 1 8 2-3 2 
1 12-20 12 1 3-4 3 9 t 1 
2 1 1 2 1 1 10 2-3 2 
3 1-3 3 S 1 1 it 1-2 1 
4 6-10 6 4 2-9 4 14 1 1 
9) 3-90 3 9) 3-5 3 Abdomen V 
6 1 1 6 1-2 1 0 1-3 2 
7 2-5 3 7 3-4 - 1 1-2 ~ 
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TABLE 8 (Continued). 


Seta Range Mode Seta Range Mode Seta Range Mode 


Abdomen V (Cont. ) Abdomen VI (Cont. ) Abdomen VII (Cont. ) 
3 1-4 2 4, 2-9 4 5) 2-3 2 
é 3-6 4. o 2-3 2 6 3-9 4 
9) 2-3 2 6 1-3 2 7 1-2 1 
6 1-4 2 7 1-2 1 8 3-4 3 
7 2-4 3 8 2-9 3 9 1 1 
8 2-3 3 9 1 1 10 1-2 1 
9 1 1 10 1 1 11 1-2 1 

10 1-3 2 11 1 1 14 1 1 

11 1-2 1 14 1 1 Abdomen VIII 

14 1 ‘i Abdomen VII 0 1 1 

Abdomen VI 0 1 1 4 1-3 3 
0 1 1 i 2-5 2 9 1-2 2 
1 2-4 2 2 E. i 14 1 1 
2 1 1 3 2-6 3 Paddle 


3 1-3 By 4 2-3 2 1 1 1 
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TABLE 9. Record of the branching of the setae on the pupae of 
Aedes (Verrallina) latipennis (5 specimens) 


Seta Range Mode Seta Range Mode Seta Range Mode 


Cephalothorax Abdomen II Abdomen III (Cont. ) 
1 3-4 3 0 1 1 14 1 1 
2 3-4 3 1 7-12 11 Abdomen IV 
3 2-3 2 2 1 ‘| 0 1 1 
4 4-6 5 3 1 1 1 6-8 6 
5 6-9 8 4 5-11 7 2 1 1 
6 1 1 5 5-9 6 5 6-8 7 
7 4-5 5 6 1-2 2 A 2-4 3 
8 4-8 8 7 2-7 2 5 2-3 2 
9 3-5 4 9 1 1 6 2-4 4 
Metanotal Plate Abdomen III 7 1-5 4 
10 4-6 4 0 1 1 8 2-3 3 
inf 1 1 1 6-9 6 9 1 1 
12 3-5 4. 2 1 1 10 3-7 9) 
Abdomen I 3 1 ae 11 1 1 
i 10-21 13 4 4-5 4 14 1 1 
2 1 1 Bh Beg 5 Abdomen V 
3 3-5 4 6 2-5 4 0 1 if 
4 7-12 10 v 2-5 4 1 3-6 5) 
5 3-6 3 8 3-5 5 2 1 1 
6 1-2 2 9 ‘ 1 3 3-6 6 
7 3-6 D 10 3-10 9) 6-10 9 
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TABLE 9 (Continued). 


ee ee ee ee 


Abdomen V (Cont. ) Abdomen VI (Cont. ) Abdomen VII (Cont. ) 
6 2-5 4. 6 2-4 3 6 3-8 5) 
7 o-11 8 v 1-3 2 | 1-3 2 
8 2-5 3 8 3-95 & 8 3-9 9) 
9 1 1 0 1 1 9 1-2 1 

10 1-3 3 10 1-2 2 10 1-3 2 

11 1 1 11 1 1 11 1-4 2 

14 1 1 14 1 1 14 1 1 

Abdomen VI Abdomen VII Abddeien vul 
0 1 1 0 1 1 0 i 1 
1 4-5 4 1 3-6 4 4. 3-4 3 
2 1 1 2 1 1 2 1 1 
3 3-5 5) 3 o- 7 | 6 14 1 1 
4 a7 6 ee on 4 Paddle 


O 2 2 o 2-4 3 1 1 1 


Seta Range Mode 
Cephalothorax 
1 2 2 
2 2-3 2 
3 1-2 1 
4 3-8 5 
5 5-10 6 
6 1-3 2 
7 5-6 5 
8 5-10 7 
2 3-5 4 
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TABLE 10. Record of the branching of the setae on the pupae of 


4-7 


Abdomen I 
16-25 


1 


22 


1 


Seta 


Range 


Mode 


Abdomen I (Cont. ) 


10 


Ww 


1 
1-2 


Abdomen II 


3-8 


Abdomen III 


o-9 


1 


1 


Seta 


Aedes (Verrallina) leicesteri (8 specimens) 


Range 


197 


Mode 


Abdomen III (Cont. ) 


2 


10 


11 


14 


11 


14 


Abdomen IV 


4-7 


Abdomen V 


1 


O 
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TABLE 10 (Continued). 


Seta Range Mode Seta Range Mode Seta Range Mode 


Abdomen V (Cont. ) Abdomen VI (Cont. ) Abdomen VII (Cont. ) 
3 3-5 4 4 9-9 6 5 3-6 4 
4. 6-9 7 5) 2 2 6 4-8 5) 
5 2 2 6 1-4 2 7 1-3 2 
6 3-5 4 7 2-3 2 8 2-5 4 
7 6-9 8 8 4-5 5 9 1-4 2 
8 3-7 “ 9 1 1 10 1-4 2 
9 1 1 10 1-2 | 11 1-4 2 

10 2-4 2 i 1-2 1 14 1 1 

11 1 1 14 1 1 Abdomen VIII 

14 1 1 Abdomen VII 0 1 1 

Abdomen VI 0 1 1 fh 2-5 4. 

0 1 1 1 2-5 4 9 1 1 
1 4-8 5 2 T ; 1 14 1 4 
2 1 1 3 4-8 6 Paddle 


3 2-4 4, 4. 4-6 4, 1 1-2 1 
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Record of the branching of the setae on the pupae of 


Aedes (Verrallina) lugubris (5 specimens) 


TABLE 11. 
Seta Range Mode 
Cephalothorax 
1 3-4 3 
2 2-4 3 
3 2-3 2 
4 3-4 3 
5 3-6 4 
6 1 1 
7 2-3 3 
8 3-5 4 
9 2-3 2 
Metanotal Plate 
10 5-12 7 
11 i 1 
12 2-4 3 
Abdomen I 
1 17-26 18 
2 1 1 
3 2-5 4 
4 0-7 7 
;) 3-5 5 
6 1 1 
7 2-4 2 
9 1-2 1 


Seta Range Mode 


Abdomen I (Cont. ) 


10 1 1 

11 1 1 
Abdomen II 

0) 1 1 


2 1 1 
3 1 1 
4 0-9 6 
4) 3-7 D 
6 1 1 
7 2-4 3 
9 1 1 


0 1 1 
1 0-8 9) 
2 1 1 
3 1 1 
4 4-7 4. 
9) 4-9 6 
6 2-4 2 
AG 3-6 6 
8 2-4 4 


Seta 


199 


Range Mode 


Abdomen III (Cont. ) 


9 


10 


14 


11 


14 


1 


3-9 


Abdomen IV 


Abdomen V 


3-9 


1 


3 
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TABLE 11 (Continued). 


Seta Range Mode Seta Range Mode Seta Range Mode 


Abdomen V (Cont. ) Abdomen VI (Cont. ) Abdomen VII (Cont. ) 
3 2-4 3 4 4-6 5) 5) 1-4 2 
4 O-7 D 5) 2 2 6 2-4 4 
5) 2 2 6 1-2 1 7 1-2 2 
6 2 2 7 1 1 8 3-4 3 
7 4-6 4 8 3-95 3 9 1-3 2 
8 2-3 2 9 1 1 10 1-2 2 
9 1 1 10 I: 1 11 1-2 2 

10 1 1 11 1 1 14. 1-2 ‘| 

11 1 : 14 t 1 Abdomen VIII 

14 1 1 Abdomen VII 0 1 1 

Abdomen VI 0 1 1 4 2-3 3 
0 1 1 1 2-3 3 9 3-6 3 
1 3-9 3 2 ‘a 1 14 1 1 
2 1 1 3 2-3 3 Paddle 


3 2-3 3 4 2-3 3 1 1-2 1 
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TABLE 12. Record of the branching of the setae on the pupae of 
Aedes (Verrallina) torosus (2 specimens) 
Seta Range Mode Seta Range Mode Seta Range Mode 

Cephalothorax Abdomen II Abdomen III (Cont. ) 
1 3 3 0 1 1 14 1 1 

2 2-3 2 1 6-8 7 Abdomen IV 
3 2 2 2 1 1 0 1 1 
4 4-5 4 3 1 1 1 4-6 6 
5 10-11 10 4 6-8 8 2 1 1 
6 1-2 1 5 3-6 6 3 5-9 - 
7 4-5 5 6 1-2 2 4 2-4 2 
8 5-8 7 7 2-3 2 5 2 2 
9 4-5 D 9 1 1 6 2-3 2 
Metanotal Plate Abdomen III 7 2-4 3 
10 4-5 4 0 1-2 2 8 3-5 3 
11 1 1 1 7 7 9 1 1 
12 3-4 4 2 1 1 10 3-6 3 
Abdomen I 3 1 1 11 1 1 
1 15-21 ~ 4 3-4 3 14 1 1 

2 1 1 D 4-5 ) Abdomen V 

3 4-5 5) 6 2 2 0 1 1 
4 6-7 7 7 4 4 1 5-6 5 
5 4-5 4 8 3-5 ) 2 1 1 
6 2 2 9 1 1 3 4 4 
7 3-5 3 10 3-5 5 4 4-9 - 
9 2 2 11 1 1 *) 2 2 
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TABLE 12 (Continued). 


Abdomen V (Cont. ) Abdomen VI (Cont. ) Abdomen VII (Cont. ) 
6 1-3 1 6 1 1 6 2-5 5 
1 0-8 3) 7 1-2 2 7 1 1 
8 9) 5) 8 4 4 8 2-3 2 
9 1 1 9 1 1 9 1-3 1 
10 2-3 2 10 1 1 10 2 Z 
11 1 1 11 1 1 11 1-3 1 
14 1 1 14 1 1 14 1 1 
Abdomen VI Abdomen VII Abdomen VIII 
0 1 1 0 1 1 0 1 1 
1 4-6 6 1 3-4 4 4 | 4-5 4 
2 1 1 2 1 1 ° 1 1 
3 1-3 3 3 4-8 - 14 1 1 
4 o-8 5) 4 2-4. 2 Paddle 


4» 2 2 Q 1-3 3 1 1 1 
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TABLE 13. Record of the branching of the setae on the pupae of 
Aedes (Verrallina) vallistris (2 specimens) 


Seta Range Mode Seta Range Mode Seta Range Mode 


Cephalothorax Abdomen I (Cont. ) Abdomen III (Cont. ) 
1 2-3 2 10 1 1 9 1 1 
2 2-3 7 11 1 1 10 3-4 ~ 
3 2 2 Abdomen II 11 1 1 
4 2-3 3 0 1 1 14 1 1 
5) 3-9 D 1 13-20 13 Abdomen IV 
6 1 1 2 1 1 0 1 1 
7 2-4 2 3 1 1 1 4-5 te 
8 3-7 4. A. 9-6 - 2 1 1 
Q 2-3 2 D 4. & 3 3-6 3 
Metanotal Plate 6 1 1 4. 2 2 
10 4-5 ~ 7 1-3 1 5) 2-3 2 
11 1 1 a 1 1 6 2-3 2 
12 1-4 4 Abdomen IIT c 1 1 
Abdomen I 0 1 ag 8 2 2 
1 11-17 - 1 6-8 6 9 1 1 
2 1 1 2 1 1 10 3-5 3 
3 3-4 3 3 1 1 11 1 1 
4 5-7 - 4 1-2 - 14 1 1 
5 2-4 2 D 4 4 Abdomen V 
6 1 1 6 2 2 0 1 1 
7 2-3 2 fi 2-4 2 1 3 3 
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TABLE 13 (Continued). 


Seta Range Mode Seta Range Mode Seta Range Mode 


Abdomen V (Cont. ) Abdomen VI (Cont. ) Abdomen VII (Cont. ) 
a. Bee 3 yaaa 4 5 2 2 
4. Ae : 5 2 2 age 2 
5 2 2 6 1 1 7 1 1 
6 2 2 7 1 1 oo Bed 2 
hn aad 4 8 3 3 9 1 1 
go 3) D8 : 9 1 1 10 1 1 
9 1 1 10 1 1 11 heed eee 

10 1 1 11 1 1 14 1 1 

11 1 1 14 1 1 Abdomen VII 

14 1 1 Abdomen VII 0 1 1 

Abdomen VI 0 1 1 4 1-2 2 
0 1 1 1 2 2 eae 2 
eee 2 2 1 1 14 1 1 
2 1 1 3 3 3 Paddle 


3 1-2 - 4 2 2 1 1 1 
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TABLE 14. Record of the branching of the setae on the pupae of 
Aedes (Verrallina) yusafi (9 specimens) 


Cephalothorax Abdomen II Abdomen III (Cont. ) 
1 1-3 2 0 1 1 14 1 1 
2 1-2 2 1 8-13 8 Abdomen IV 
3 1-3 2 2 1 1 0 1 1 
4. 2-5 3 3 1 1 1 3-5 4 
5 3-5 4 4 2-5 3 2 1 1 
6 1-2 1 5 3-5 3 _ 2-5 4 
q 2-3 2 6 1-2 2 4 2-3 2 
8 2-4 4 7 2-3 2 5 2-3 3 
9 2-3 3 9 1 1 6 1-3 2 
Metanotal Plate Abdomen III 7 1-2 2 
10 2-5 3 0 1 1 8 1-2 2 
11 1 1 1 3-5 4 9 1 1 
12 2-4 3 2 1 1 10 1-3 2 
Abdomen I 3 1 1 11 1 1 
1 10-20 16 4 2-5 3 14 1 1 
2 1-2 1 D 2-4 3 Abdomen V 
3 2-4 3 6 2-3 2 0 1 1 
4 3-5 4 qt 1-4 2 1 2-4 s 
5 2-4 2 8 1-3 2 2 1 1 
6 2-3 2 9 1 1 3 2-3 2 
7 2-3 3 10 1-3 2 4 3-5 4 
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TABLE 14 (Continued). 


Seta Range Mode Seta Range Mode Seta Range Mode 


Abdomen V (Cont. ) Abdomen VI (Cont. ) Abdomen VII (Cont. ) 
6 1-2 2 6 1-2 1 6 2-4 3 
‘ 1-4 2 cm 1 1 7 1 1 
8 2-3 2 8 1-3 2 8 1-3 2 
9 1 1 2 1 1 9 1 1 

10 1 1 10 1 1 10 1 1 

if ol 1 11 1 1 11 1 1 

14 1 1 14 1 1 14 1 1 

Abdomen VI Abdomen VII Abdomen VIII 
0 1 1 0 1 1 0 1 1 
1 2-4 3 1 2-4 2 4 2-4 2 
2 1 1 2 1 1 9 1-2 1 
3 2-4 2 3 2-4 3 14 1 1 
4 2-5 4, i. 2-3 | 2 Paddle 


2) 1-3 2 4) 2 2 1 1 1 


207 


Reinert: New Interpretation of Vervallina 
TABLE 15. Record of the branching of the setae on the larvae of 
Aedes (Verrallina) adustus (10 specimens) 
“Seta Range Mode _Seta__Range Mode Seta Range Mode 
Antenna Prothorax (Cont. ) Mesothorax (Cont. ) 
1 4-6 5) 2 1-2 2 10 1 1 
Head 3 1-4 3 11 1-3 1 
0 1 1 a. 2-4 3 12 1 1 
1 1 1 5 1 | 13 14-31 18 
3 1 1 6 1 1 14 13-19 16 
4 0-8 6 7 2-3 2 Metathorax 
5 6-10 8 8 1-3 1 1 4-9 a. 
6 4-7 6 9 1-2 2 2 3-6 4 
7 10-14 11 10 1 1 3 12-20 15 
8 2-3 2 11 3-5 A “ 4-7 4 
° 2-6 A 12 1 1 5 1-2 1 
10 2-4 4 14 2-3 2 6 1-3 2 
11 o-8 D Mesothorax 7 6-10 8 
12 4-9 4 1 2-5 5 8 13-23 15 
13 2-4 3 2 2-5 2 9 2-3 2 
14 1 1 3 1 1 10 1 1 
15 3-6 5 4 2-6 4 11 1-3 1 
18 1 1 5 1-2 1 12 1 1 
6MP 1 1 6 6-7 6 13 10-22 . 15 
Prothorax 7 1 1 Abdomen I 
0 12-29 17 8 o-8 ‘3 1 1-3 - 
1 1 1 9 6-8 8 2 1 1 
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TABLE 15 (Continued). 


Seta Range Mode Seta Range Mode Seta Range Mode 


Abdomen I (Cont. ) Abdomen II (Cont. ) Abdomen IV (Cont. ) 
3 4-8 5 12 2-4 3 2 1 1 
4 15-23 18 13 12-28 15 3 3 2-4 3 
5 4-8 5 14 1 1 4 2-3 2 
6 2-3 2 Abdomen III 9) 1-3 2 
7 1-2 1 0 1 1 6 1 d 
2 3-5 4. 1 5-10 8 i 6-14 12 
10 1-4 2 2 1-2 1 8 1-3 1 
11 1-2 2 3 2-3 3 9 1 1 
13 1-2 1 4 2-3 3 10 2-3 2 
Abdomen II 4) 2-4 3 ti 2-4 2 
0 1 1 6 i 1 12 2-3 2 
1 4-5 D 7 0-12 9 13 2-4 2 
2 1 1 8 1-2 1 14 1 1 
3 2-5 D 9 1 1 Abdomen V 
4 11-16 14 10 2 2 0 1 1 
5) 3-6 4 11 2-3 3 1 4-7 5 
6 2-3 2 12 2-4 2 2 1 1 
7 4-6 5 13 4-6 4 3 2-3 3 
8 2-4 2 14 1 1 4 7-11 ~ 
9 1 1 Abdomen IV 5) 1-3 2 
10 1-2 1 0 1 : ae 6 1 1 


11 2-4 2 1 o-9 6 7 4-11 9 
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TABLE 15 (Continued). 


Seta Range Mode Seta Range Mode Seta Range Mode 


Abdomen V (Cont. ) Abdomen VI (Cont. ) Abdomen VII (Cont. ) 
8 1-3 1 11 2-3 2 14 1 1 
9 1 1 12 2-4 2 Abdomen VIII 
10 1-2 1 13 14-23 19 0 . 1 
11 2-4 2a 14 1 1 . 1 4-6. 5) 
12 1-3 1 Abdomen VII 2 2-3 2 
13 3-6 3 0 1 1 3 o-11 6 
14 1 1 1 4-6 5) 4 1-2 2 
Abdomen VI 2 1 1 o o-8 7 
0 1 1 3 O-7 7 14 1 1 
1 4-8 6 é 2-3 3 Abdomen X 
2 1 1 9) 3-8 5) 1 1-2 1 
3 2-3 2 6 9-12 10 2 6-12 9 
4 4-7 5 7 2-4 2 3 1 1 
5) 2-5 3 8 8-13 9 Siphon 
6 1 1 9 2-3 2 1 3-95 3 
7 0-6 6 10 2-4 3 2 1 1 
8 4-7 6 11 2-3 3 6 1 1 
9 1 1 12 2-3 2 7 1 1 
10 1-2 1 13 7-14 12 8 3-5 4 
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TABLE 16. Record of the branching of the setae on the larvae of 
Aedes (Verrallina) butleri (10 specimens) 


Seta Range Mode Seta Range Mode Seta Range Mode 


Antenna Prothorax (Cont. ) Mesothorax (Cont. ) 
1 6-9 1 2 2-3 3 10 1 1 
Head 3 2-4 3 11 1-2 2 
0 1 1 4. 3-5 4 12 1 1 
1 1 1 5) 1 1 13 7-17 10 
3 1 1 6 1 1 14 0-10 8 
4 3-6 4 7 1-3 2 Metathorax 
0 2-4 3 8 1 1 1 2-5 2 
6 3-4 3 9 1-2 2 2 4-8 9) 
7 o-7 6 10 1 1 3 6-10 9 
8 3-9 4 11 2-6 & 4 4-6 5) 
9 3-9 4 12 1 1 D 1 1 
10 3-9 4 14 2-3 2 6 3-4 3 
11 2-95 2 Mesothorax fi 4-8 8 
12 4-5 & 1 2-4 4. 8 7-12 o 
13 2-4 3 2 2-5 3 9 2 2 
14 1 1 3 3 3 10 1 1 
15 o-7 5) 4 4-7 6 11 2-3 3 
18 1 1 5) 1 1 12 1 1 
6MP 1 1 6 3-7 9) 13 6-9 6 
Prothorax 7 1 4 Abdomen I 
0 9-15 9 8 4-8 7 1 1-3 2 


1 1 tL 9 6-8 7 2 1 1 
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TABLE 16 (Continued). 


Seta Range Mode Seta Range Mode Seta Range Mode 


Abdomen I (Cont. ) Abdomen II (Cont. ) Abdomen IV (Cont. ) 
3 4-7 4) 12 3-0 3 2 1 1 
A 9-18 9 13 7-12 8 3 4-6 6 
5) 3-4 4 14 1 1 4 2-4 2 
6 2-3 2 Abdomen III ) 1-3 2 
7 1 1 0 1 1 6 1 1 
9 3-5 4 1 4-7 6 7 6-11 6 

10 3-4 é 2 i 1 8 1 1 

14 1-2 2 3 4-6 4 og 1 1 

13 1-2 2 é 2-5 3 10 3-4 3 

Abdomen II o 1-3 2s 11 2 2 
0 1 1 6 1 1 12 2-3 2 
1 1-3 1 q 0-8 6 13 2-4 A 
2 1 1 8 1 1 14 1 1 
3 4-9 ) 2 1 1 Abdomen V 
4 6-12 8 10 2-4 3 0 1 1 
5) 2-4 3 11 2-3 2 1 4-6 9) 
6 1-2 Za 12 2-3 2 2 1 1 
iy 4-6 6 13 3-5 4 3 4-8 4 
8 2 2 14 1 1 a 7-10 8 
") 1 1 Abdomen IV 9) 1-3 2 
10 1-2 2 0 1 1 6 1 1 


11 2 2 1 4-6 4 7 6-10 ii 
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TABLE 16 (Continued). 


Seta Range Mode Seta Range Mode Seta Range Mode 


Abdomen V (Cont. ) Abdomen VI (Cont. ) Abdomen VII (Cont. ) 
8 1-2 1 11 2-3 2 14 1 1 
9 1 1 12 2-5 4 Abdomen VIII 

10 1-2 2 13 13-20 20 0 1 1 
11 2-3 2 14 1 1 1 3-5 3 
12 1-3 2 Abdomen VII 2 3-5 4 
13 3-9 3 0 1 1 3 o-11 7 
14 1 1 1 4-7 5) 4 1 1 
Abdomen VI 2 1 1 o 9-15 10 
0 i 1 3 o-7 ii 14 1 1 
1 4-7 6 4 4-6 D Abdomen X 
2 1 1 5) 3-6 4 1 1 1 
3 4-6 4 6 7-11 10 2 6-8 - 
é 4-8 8 7 2-3 2 3 1 1 
5 1.4 2 8 3-7 5 Siphon 
6 1 1 9 1-2 2 1 4-7 9) 
7 4-5 4. 10 3-5 4 2 1 1 
8 3-5 3 11 1-3 2 6 1 1 
9 1 1 12 4-6 5) 7 1 1 
10 1-4 2 13 6-10 9 8 3-6 3) 


Reinert: New Interpretation of Verrallina Zio 
TABLE 17. Record of the branching of the setae on the larvae of 
Aedes (Verrallina) carmenti (10 specimens) 
Seta Range Mode Seta Range Mode Seta Range Mode 

Antenna Prothorax (Cont. ) Mesothorax (Cont. ) 
1 3-5 & 2 2-3 2 10 1 1 
Head 3 2 2 11 2-3 3 
0 1 1 be 3-6 D 12 1 1 
1 1 1 D 1 1 13 18-40 24 
3 1 1 6 1 1 14 13-20 15 

“ 6-10 x 7 2 2 Metathorax 
5 3-7 5) 8 1-2 1 1 4-7 5) 
6 3 3 9 iF 1 2 6-9 i 
7 8-14 11 10 1 1 3 10-16 10 
8 1 1 Ti 3-6 5 4. 6-9 sit 
9 2-4 3 ta 1 1 5) 1 1 
10 2-4 3 14 1-2 2 6 2-3 3 
11 0-8 6 Mesothorax 7 6-10 7 
12 3-6 5) 1 4-8 6 8 18-27 22 
13 1 1 2 3-7 4. 9 3 3 
14 1 1 3 2-4 3 10 1 1 
15 o-11 *) 4 6-9 7 11 2-3 3 
18 1 i 5 1 1 12 1 1 
6MP 1 1 6 5-10 6 18° deege 45 

Prothorax a i 1 Abdomen I 
0 14-25 18 8 6-8 8 1 1 1 
1 1 1 9 6-11 10 2 1 1 
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TABLE 17 (Continued). 


Seta Range Mode Seta Range Mode Seta Range Mode 


Abdomen I (Cont. ) Abdomen II (Cont. ) Abdomen IV (Cont. ) 
3 o-11 6 12 3-5 4. 2 1 1 
4 17-27 24 13 12-24 15 3 4-8 7 
5) 0-9 6 14 if 1 A 2-9 3 
6 3 3 Abdomen II 5) 1-2 1 
it 1 1 0 1 1 6 1 1 
3) 3-5 3 1 6-11 8 7 8-13 10 

10 2-4 3 2 1 1 8 1 1 

11 3-5 3 3 o-9 6 9 1 1 

13 1-2 1 4 2-5 3 10 2-3 3 

Abdomen II D 1-3 2 11 2-3 3 
0) 1 iL 6 1 1 12 2-4 3 
1 3-6 4 7 7-12 10 13 2-4 3 
2 1 1 8 i | 1 14 1 1 
3 o-9 i ) 1 { Abdomen V 
4 10-17 ie 10 2-3 2 0 1 1 
5) 2-6 4 11 2-3 3 1 o-9 7 
6 2-3 2 12 2-4 3 2 1 1 
7 3-8 9) 13 3-7 4 3 2-4 3 
8 2-4 3 14 1-2 1 4 6-12 7 
9 1-4 1 Abdomen IV 5) 1-2 1 
10 2-3 2 0 1 1 6 1 1 


11 2-4 3 1 0-10 8 f 8-195 12 


TABLE 17 (Continued). 


seta Range 


Reinert: New Interpretation of Verrallina 


Mode 


Abdomen V (Cont. ) 


8 


10 


1 


1-2 


Abdomen VI 


1 


1 


Seta Range Mode 


Abdomen VI (Cont. ) 


11 
12 
13 


14 


12 


13 


2-4 3 
2-3 2 
22-40 30 
1 1 
Abdomen VII 

1 1 
4-6 a 
1 1 
0-9 6 
2-4 3 
4-8 6 
10-16 11 
1 1 
6-9 7 
2-4 4 
2-3 2 
2-4 2 
2-3 3 
6-11 7 
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Seta Range Mode 


Abdomen VII (Cont. ) 


14 


14 


1-3 


Abdomen VIII 


0-8 


Abdomen X 


2-95 


1 
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TABLE 18. Record of the branching of the setae on the larvae of 
Aedes (Verrallina) cyrtolabis (6 specimens) 


Seta Range Mode Seta Range Mode Seta Range Mode 


Antenna Prothorax (Cont. ) Mesothorax (Cont. ) 
1 4-6 6 2 2-4 3 10 1 1 
Head 3 3-5 3 11 1-2 1 
0 1 1 s 3-95 4 12 1 1 
1 1 1 5) 1 | 13 17-21 17 
3 1 1 6 i 1 14 6-7 6 
4. 4-8 6 7 2 2 Metathorax 
5) 2-5 3 8 f 1 1 3-5 4 
6 2-3 3 9 2-5 3 2 5-9 8 
7 7-14 11 10 1-2 1 3 10-19 - 
8 3-6 4. 11 4-6 & 4 Oo-7 ~ 
9 4-7 5 12 1-2 1 5 1 1 
10 3-7 5 14 2-3 2 6 3-5 3 
oi ae: 6 Mesothorax i 6-0 7 
12 | 4-8 6 1 0-8 8 8 10-23 - 
13 3-6 4 2 2-6 6 9 3 3 
14 1 1 3 1-2 1 10 i 1 
15 6-10 6 4 o-11 11 11 2 2 
18 1 1 5 1 1 12 1-3 1 
6MP 1 1 6 o-8 6 13 13-14 14 
Prothorax 7 1 1 Abdomen I 
0 11-17 14 8 6-9 7 1 1 1 


1 2-3 2 9 6-10 10 2 1 1 
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TABLE 18 (Continued). 


Seta Range Mode Seta Range Mode Seta Range Mode 


Abdomen I (Cont. ) Abdomen II (Cont. ) Abdomen IV (Cont. ) 
3 6-11 11 12 4-5 5) 2 1 1 
4 13-26 13 13 12-23 12 3 7-9 7 
5) 3-7 5) 14 1 1 “ 2-5 4. 
6 2 2 Abdomen III ) 2-3 3 
7 1 1 0 1 1 6 1 1 
9 o-7 5) 1 10-12 10 7 10-12 10 

10 4-8 5) 2 1 1 8 1 1 

11 3-5 3 3 0-13 ~ 9 1 5 

13 1-2 2 4 2-4 4A 10 4-5 4 

Abdomen II 5) 3-5 3 11 2-4 4 
0 1 1 6 1 i! 12 4-5 4 
1 4 1 7 9-17 13 13 6-8 8 
2 1 1 8 1 1 14 ‘i 1 
3 0-10 ~ 9 1 1 Abdomen V 
4 12-18 ~ 10 4-6 4 0 1 1 
5) 3-7 3 11 4-5 4 1 6 6 
6 2 2 12 3-5 4 2 1 1 
7 3-10 i 13 7-8 7 3 0-6 6 
8 2-3 2 14 1 1 4 8 8 
y 1 1 Abdomen IV ) 1 1 
10 2-4 4 0 1 1 6 1 1 


11 4-6 o 1 9-12 10 7 11-17 - 
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TABLE 18 (Continued). 


Seta Range Mode Seta Range Mode Seta Range Mode 


Abdomen V (Cont. ) Abdomen VI (Cont. ) Abdomen VII (Cont. ) 
8 1 1 11 2-4 4 14 1 1 
9 1 1 12 3-9 D Abdomen VIII 

10 1-2 2 13 27-48 45 0 1 1 

11 3-4 3 14 1-2 2 1 6-9 7 

12 2-4 3 Abdomen VII 2 2-9 D 

13 6-10 8 0 1 1 3 7-11 11 

14 1 1 1 7-13 9 4 2-4 2 

Abdomen VI 2 1 1 o 8-13 11 
0 1 1 3 6-12 10 14 1 1 
1 0-8 ~ 4 4-9 4) Abdomen X 
2 1 1 5 4-6 5 1 cl 1 
3 5-10 5 6 13-17 17 2 6-8 7 
4 6-9 iq 7 3 3 3 1 1 
5 3-5 3 8 5-14 8 Siphon 
6 1 1 9 2-4 2 1 0-8 8 
7 4-6 4. 10 4-6 5) 2 1 1 
8 7-9 ‘| 11 3-5 - 6 1 1 
9 1 1 12 5-10 - yl 1 1 
10 2-3 2 13 10-13 10 8 0-8 f 
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TABLE 19. Record of the branching of the setae on the larvae of 
Aedes (Verrallina) gibbosus (10 specimens) 


Seta Range Mode Seta Range Mode Seta Range Mode 


Antenna Prothorax (Cont. ) Mesothorax (Cont. ) 
1 3-5 3 2 2 Z 10 1 1 
Head 3 2-4 3 11 1 1 
0 1 | 4 3-5 3 12 1 1 
1 1 1 5 1 1 13 18-26 18 
3 1 1 6 1 1 14 7-11 11 
4 0-10 6 7 2-3 2 Metathorax. 
D 3-6 4 8 1 s: 1 4-7 5 
6 3-5 3 9 2-3 2 2 4-8 6 
i 9-15 9 10 1 1 3 9-19 is 
8 2-4 3 11 4-7 D A d-11 7 
9 4-6 5 12 1 1 5 1-2 1 
10 3-5 4 14 2-3 2 6 3-4 3 
11 4-8 5 Mesothorax i o-9 7 
12 6-8 6 1 3-6 5 8 13-22 20 
13 2-4 4 2 3-6 4 9 2-3 3 
14 1-2 1 3 1 1 10 1 1 
15 5-8 6 4 5-9 7 11 3 3 
18 1 1 5 1 1 12 1 1 
6MP 1-2 1 6 5-8 5 13 10-16 12 
Prothorax 7 1 1 Abdomen I 
0 14-23 18 8 6-11 8 1 1-2 1 


1 1 1 9 7-11 7 2 1 1 
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TABLE 19 (Continued). 


Seta Range Mode Seta Range Mode Seta Range Mode > 


Abdomen I (Cont. ) Abdomen II (Cont. ) Abdomen IV (Cont. ) 
3 o-9 8 12 2-95 4 2 1 1 
4, 14-25 22 13 10-21 10 3 3-6 5) 
5) 4-8 o 14 1 i! 4. 3-4 3 
6 Z 2 Abdomen II 9) 1-4 3 
7 1 1 ) 1 1 6 1 i! 
9 3-7 D 1 6-13 9 7 7-15 11 

10 3-9 3 2 1 1 8 1 1 

11 2-4 3 3 3-6 5) “ 1 1 

13 1 1 4. 2-6 3 10 2-4 3 

Abdomen II 5) 2-4 a“ 11 2-3 2 
0 1 1 6 1 1 12 2-3 3 
1 1-2 1 7 7-12 10 13 4-7 5) 
2 1 1 8 1 1 14 th 1 
3 4-7 6 9 1 1 Abdomen V 
4 10-18 13 10 2-5 3 0 1 1 
5) 3-6 4, 11 1-3 2 1 0-10 8 
6 2 2 12 2-4 3 2 1 1 
7 4-12 6 13 0-8 8 3 3-5 4. 
8 2-3 2 14 1 1 4. 7-12 10 
9 1-2 1 Abdomen IV o 1-3 2 
10 1-2 2 0 i 1 6 1 1 


11 2-3 2 1 7-10 8 7 9-17 a 


TABLE 19 (Continued). 


Seta 


Range 


Reinert: New Interpretation of Vervallina 


Mode 


Abdomen V (Cont. ) 


8 


9 


13 


14 


10 


1 

1 

2 
1-3 


2-4 


Abdomen VI 


1 


1 


Seta Range 


Mode 


Abdomen VI (Cont. ) 


11 
12 
13 


14 


12 


13 


2-9 
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Seta Range Mode 


Abdomen VII (Cont. ) 


14 


0 


1 


2 


1 


Abdomen VIII 


1-3 


2-3 


1 


222 Contrib. Amer. Ent. Inst., vol. 11, no. 1, 1974 


TABLE 20. Record of the branching of the setae on the larvae of 
Aedes (Verrallina) incertus (10 specimens) 


Seta Range Mode Seta Range Mode Seta Range Mode 


Antenna Prothorax (Cont. ) . Mesothorax (Cont. ) 
1 4-6 5 2 2-3 2 10 1 1 
Head 3 3-5. 3 11 2-3 “ 
0 1 1 4 4-9 5 12 1 | 1 
1 1 1 5 1 1 13. + =16-29 Li 
3 1 1 6 1 1 14 11-16 11 
4, o-8 6 7 1-2 2 Metathorax 
5 2-4 3 8 1 1 1 3-5 4 
6 2-3 2 9 2-3 2 2 4-9 6 
7 8-12 11 10 1 1 3 13-21 16 
8 3-4 4 11 5-6 5 4 5-9 q 
9 5-9 8 12 1 1 5 1 1 
10 4-8 4, 14 2-3 2 6 2-3 3 
5 4-7 ) Mesothorax 7 6-7 7 
12 6-9 8 1 3-6 4 8 14-21 16 
13 3-6 4 2 3-6 4 9 2-3 3 
14 1 1 3 1 1 10 1 1 
15 5-7 7 4 6-10 to 11 3-4 3 
18 1 1 ° 1 1 12 1 1 
6MP | 1 1 6 5-8 7 13 13-19 16 
Prothorax 7 1 1 Abdomen I 
OG 96-92 (16 8 5-9 6 1 1-2 1 


1 1 1 2) 8-10 8 2 i 1 


TABLE 20 (Continued). 


Seta 


Range 


Reinert: New Interpretation of Vervallina 


Mode 


Abdomen I (Cont. ) 


3 
4 


5) 


11 


13 


10 


11 


1-3 


Abdomen II 


Seta 


Range 


Mode 


Abdomen II (Cont. ) 


12 2-6 
13 14-23 
14 1 
Abdomen II 

0 1 

1 6-11 
2 1 

3 4-9 
4 3-4 

D 2-4 

6 1 

7 6-15 

8 1 

9 1 
10 2-5 
11 2-4 
12 2-4 
13 6-9 
14 1 

Abdomen IV 
0 1 
if 8-15 


o 
15 


1 


Seta 


Range 
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Mode 


Abdomen IV (Cont. ) 


2 
3 


1 
4-8 


2-4 


1 
D 


224 


TABLE 20 (Continued). 


Seta Range 


Abdomen V (Cont. ) 


8 1-2 1 
9 1 1 
10 2-3 3 
11 2-3 2 
12 2-3 2 


14 1 1 
Abdomen VI 
0 1 L 
1 o-8 ~ 
2 1 1 
3 3-7 4. 
4. 6-10 - 
5) 2-3 3 
6 1 1 
7 o-7 6 
8 0-6 D 
9 1 1 
10 2-3 2 


Mode 


Seta 


Range 


Mode 


Abdomen VI (Cont. ) 


11 2-4 
12 3-6 
13 27-39 
14 1 

Abdomen VII 
0 1 

1 6-9 
2 1 

3 0-12 
4, 4-6 
5 5-9 
6 11-18 
7 3-5 
8 6-11 
9 2-4 
10 3-5 
11 2-3 
12 3-6 
13 6-10 


3 


10 


Seta 
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Range 


Mode 


Abdomen VII (Cont. ) 


14 


14 


1 


2 


1 


1 


Abdomen VIII 


1 


0-9 


2-4 
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Aedes (Verrallina) indicus (10 specimens) 


TABLE 21. 
Seta Range Mode 
Antenna 
1 2-3 2 
Head 
0 1 1 
1 1 1 
3 1 1 
4 2-5 3 
D 3 3 
6 2-4 3 
7 7-12 8 
8 2-4 “ 
9 3-4 4 
10 2-5 4 
11 3-6 6 
12 4-9 4A 
13 3-5 4 
14 1-2 1 
15 4-8 4 
18 1 1 
6MP 1 1 
Prothorax 

0 6-12 7 
1 1 1 


Seta 


Range 


Mode 


Prothorax (Cont. ) 


2 


3 


12 


14 


2-3 


Mesothorax 


3-6 


2-6 


1-3 


3 
4 


Seta 


Record of the branching of the setae on the larvae of 
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Range Mode 


Mesothorax (Cont. ) 


10 


11 


12 


13 


Metathorax 
2-5 


3-8 


6-12 
Abdomen I 


1-3 


18 


10 


11 


10 


226 


TABLE 21 (Continued). 


Seta 
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Range Mode 


Abdomen I (Cont. ) 


3 


4. 


11 


13 


10 


14 


6-9 7 
14-21 15 
3-5 3 
3-4 3 
2-3 2 
3-9 4 
3-4 4 
2-3 3 
1 1 
Abdomen II 

1 1 
1-3 2 
1 1 
9-9 6 
6-15 8 
2-4 4, 
2-4 3 
4-10 6 
2 2 
1-2 1 
2-6 3 
2-9 3 


Seta 


Range Mode 


Abdomen II (Cont. ) 


12 


13 


14 


13 


14 


4-6 


o-7 


4. 


8 


Seta 


Range 


Mode 


Abdomen IV (Cont. ) 


2 


3 


13 


14 


1 
o-7 
2-4 


2-3 


i} 


o 


10 


TABLE 21 (Continued). 


Seta 


Range 


Reinert: New Interpretation of Vervallina 


Mode 


Abdomen V (Cont. ) 


8 


) 


10 


11 


12 


13 


14 


10 


1-2 


1 


1 
3 


Abdomen VI (Cont. ) 


11 


12 


13 


14 


12 


13 


Seta Range Mode 


2-4 3 
3-6 4 
21-28 25 
1 1 
Abdomen VII 

1 1 
3-7 7 
1 1 
0-12 9 
2-7 1 
2-9 3 
o-14 it 
3-4 3 
2-7 2 
2-4 3 
2-9 3 
2-4 3 
4-7 D 
7-14 7 
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Seta Range Mode 


Abdomen VII (Cont. ) 


14 


0 


1 


2 
3 


14 


1 
Abdomen VIII 
1 
2-5 


2-3 


1 


228 Contrib. Amer. Ent. Inst., vol. 11, no. 1, 1974 


TABLE 22. Record of the branching of the setae on the larvae of 
Aedes (Verrallina) latipennis (6 specimens) 


Seta Range Mode Seta Range Mode Seta Range Mode 


Antenna Prothorax (Cont. ) Mesothorax (Cont. ) 
1 3-5 4 2 3-5 3 10 1 1 
Head 3 2-4 a 11 3 3 
0 1 1 4 4-7 5 12 1 1 
1 se oe 5 1 1 12-20. .14 
3 1 1 6 1 SS 14 7-13 . 
4 4-8 5 7 2 2 Metathorax 
5 3 3 8 1-2 1 1 3-5 3 
6 1-3 2 g 2-4 3 2 6-9 6 
7 Ti 8 10 1 1 3 a 
8 3-4 4 11 47 4 4 4-8 6 
g 4-6 5 12 1 1 5 1 1 
10 4-6 5 14 2 2 6 3-5 4 
11 0-8 9) Mesothorax 7 o-7 ¥ 
12 4-8 5 1 4-7 6 eee Oe, eee 
13 3-5 4 2 4-6 6 9 2-3 2 
14 1-2 1 3 1-4 3 Sane | 1 
15 4-8 7 4 5-11 g 11 1-4 2 
18 1 1 5 1 1 12 1 1 
6MP 1 1 oe: 5 He eat ey dooce 
Prothorax 7 1 1 Abdomen I 
ee oe ae f 8 5-8 6 1 1+3 1 


1 2-3 2 9 0-8 6 2 1 1 
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TABLE 22 (Continued). 


- Seta Range Mode Seta Range Mode seta Range Mode 


Abdomen I (Cont. ) Abdomen II (Cont. ) Abdomen IV (Cont. ) 
3 6-10 10 12 3-6 O 2 1 1 
4 10-21 20 13 10-16 14 3 o-11 6 
5) 3-6 D 14 1 1 4 3-9 5) 
6 2 2 Abdomen III D 2-4 2 
7 1 1 0 1 1 6 1 1 
9 2-9 2 1 6-12 i 7 o-12 11 
10 4-5 4 2 1 1 8 1 1 
i ee 3 3, «88 6 9 1 1 
13 1-2 1 4 3-5 4 10 4-6 9) 
Abdomen II D 3-4 3 11 2-4 2 
0 1 1 6 1 1 12 3-5 3 
1 1 1 7 8-12 9 13 6-10 6 
2 1 1 8 1-2 1 14 1 1 
3 6-10 7 g 1 1 Abdomen V 
4 12-18 13 10 4-5 9) 0 1 1 
5) 4-5 4 11 3-4 3 1 o-11 ii 
6 a 2 12 3-4 3 2 1 1 
7 o-8 9) 13 6-9 t 3 3-7 9) 
8 2-4 2 14 i 1 “ 7-12 10 
9 1-2 1 Abdomen IV o 2-4 3 
10 2-3 3 0 1 1 6 1 1 


11 4-6 ) 1 8-14 8 7 7-16 14 
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TABLE 22 (Continued). 


Seta Range Mode Seta Range Mode Seta Range Mode 


Abdomen V (Cont. ) Abdomen VI (Cont. ) Abdomen VII (Cont. ) 
8 1 1 11 3-4 3 14 1 1 
9 1 1 12 3-6 4. Abdomen VIII 

10 2-6 4. 13 29-48 38 0 1 1 

11 3-4 3 14 1 1 1 3-5 A 

12 2-3 2 Abdomen VII 2 2-3 3 

13 0-9 8 0 1 1 3 3-6 9) 

14 i 1 1 5-10 8 4, 2-3 2 

Abdomen VI 2 1 1 5) 0-8 7 
0 1 1 3 5-10 7 14 1 1 
1 6-8 i 4 4-5 4 Abdomen X 

2 t 1 2 0-9 6 1 1 1 
3 3-6 5) 6 11-19 11 2 o-7 6 
4. 5-8 7 i 3-6 3 3 1 1 
3) 3-6 5) 8 6-12 11 Siphon 
6 1 i. 9 3-4 4. 1 9-8 5 
7 4-8 6 10 3-5 4, 2) 1 1 
8 0-8 6 11 2-5 3 6 1 1 
9 1-2 1 12 3-6 5 {i 1 1 


10 2-3 3 13 8-17 12 8 4-7 o 


Reinert: New Interpretation of Verrallina 201 
TABLE 23. Record of the branching of the setae on the larvae of 
Aedes (Vervallina) leicesteri (4 specimens) 

Seta Range Mode Seta Range Mode Seta Range Mode 
Antenna Prothorax (Cont. ) Mesothorax (Cont. ) 
1 4-5 o 2 2-4 3 10 1 1 
Head 3 2-4 3 11 1-2 1 
0 1 1 4 3-6 D 12 1 1 
1 1 1 5 1 1 13 22-28 26 
3 1 1 6 1 1 14 11-16 16 

4 o-7 5) 7 2 2 Metathorax 
D 3 3 8 1 1 1 2-4 4 
6 - ~ 9 2-5 2 2 8-9 8 
7 8-12 ~ 10 1 1 3 14-20 14 
8 2-4 3 11 4-6 9) 4 4-6 S 
9 0-7 D 12 1 1 5 1 1 
10 3 3 14 1-3 2 6 3-4 4 
11 6-7 7 Mesothorax 7 0-8 7 
ie 3-7 6 1 0-7 5 8 12-21 21 
13 3-5 5) 2 3-6 4 9 3-4 3 
14 1-2 1 3 1-2 2 10 1 1 
15 4-6 5 4 7-10 9 11 1-2 1 
18 1 1 5 1 1 12 1 1 
6MP 1 1 6 6-8 7 13 9-14 14 
Prothorax 7 1 1 Abdomen I 

0 9-16 15 8 6-9 8 1 1 1 
1 2-3 2 9 8-12 10 2 1 1 
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- TABLE 23 (Continued). 


Seta Range Mode Seta Range Mode Seta Range Mode 


Abdomen I (Cont. ) Abdomen II (Cont. ) Abdomen IV (Cont. ) 
3 7-11 7 12 3-5 3) 2 1 1 
ao agtag 1S a Sc tugag 6 
3) 4-6 5) 14 1 1 4 2-4 4 
6 2 2 Abdomen III O 2-4 3 
7 1 1 0 1 1 6 1 1 
9 4-6 4 1 o-11 8 7 6-15 7 
10 o-8 8 2 1 1 8 1-2 1 
11 1-2 2 3 0-8 8 9 1 1 
13 1 1 4 3-5 4 10 3-9 5) 
Abdomen II 5 3-6 “ 11 1-3 3 
0 1 1 6 1 1 12 2-4 2 
1 1-2 1 7 6-10 10 13 8-11 - 
2 1 1 8 +t 1 14 1 1 
3 9-16 ~ 9 1 1 Abdomen V 
4 6-7 7 10 3-6 5 0 1 1 
3) 4-5 “ 11 3-4 3 1 6-11 9 
6 2 2 12 3-5 4 2 1 1 
7 o-8 9) 13 4-10 4 3 4-8 7) 
8 2-3 3 14 1 1 & 8-10 10 
9 1-2 1 Abdomen IV 9) 1-4 4 
10 2-3 2 0 1 1 6 1-2 1 


11 3-9 ) 1 o-12 6 7 9-14- 10 
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TABLE 23 (Continued). 


Seta Range Mode Seta Range Mode Seta Range Mode 


Abdomen V (Cont. ) Abdomen VI (Cont. ) Abdomen VII (Cont. ) 


8 122 1 11 3-5 3 14 1 1 
9 | 1 12 2-4 g Abdomen VIII 
10 2 2 (3) 80-41 : 0 1 1 
11 9-4 3 14 1 1 1 5-7 6 
12 2 2 Abdomen VII 2 %.3 3 
13 11 11 0 1 1 3 gig. 40 
14 1 1 1 5-10 9 4 2-3 2 
Abdomen VI 2 1 1 D 7-13 11 
0 1 1 3 7-12 7 14 1 1 
1 O-7 3) 4 3-7 6 Abdomen X 
2 1 1 5 4-8 8 1 1 1 
3 5-9 8 6 9-13 ‘ 2 6-8 7 
4 6-8 6 7 3-4 3 3 1 1 
5 2-5 ; 8 7-10 37 Siphon 
6 Ai 1 9 3-4 4 1 5-10 7 
7 6-13 6 10 4-5 4 2 1 1 
8 5-6 5 11 2.3 3 6 1 1 
9 2 1 12 5-8 5 7 1 1 
10 2 2 13 12-13 : 8 5-6 6 
9 1 1 
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TABLE 24. Record of the branching of the setae on the larvae of 
Aedes (Verrallina) torosus (2 specimens) 


Seta Range Mode Seta Range Mode Seta Range Mode 


Antenna Prothorax (Cont. ) Mesothorax (Cont. ) 
1 3-4 4 2 3 3 10 1 1 
Head 3 3 3 11 1 1 
0 1 1 4 4-5 4 12 1 1 
1 1 1 5 1 1 13 12-16 - 
3 1 1 6 1 1 14 10 10 
4. o-6 6 7 1-2 1 Metathorax 
5) 2-3 2 8 1-2 1 1 3 3 
6 1 1 2 3 3 Z 6-10 8 
7 7-8 8 10 1 1 3 8-13 - 
8 3 3 11 4: 4 4 4-5 A 
9 5 5 12 1 1 5 1 1 
10 4-5 “ 14 2-3 3 6 3-5 5 
11 D 5) Mesothorax 7 7-8 7 
12 0-6 6 1 6 6 8 13-16 ~ 
13 3-5 4 2 4-5 4 9 3 3 
14 1 1 3 2 2 10 1 1 
15 5-8 ~ 4 6-8 t 11 3-4 ~ 
18 1 1 5 1 1 12 1-2 1 
6MP i 1 6 5-6 6 13 10-12 - 
Prothorax 7 1 is Abdomen I 
0 13 13 8 6-10 i 1 1 1 


1 2 2 2 7-8 8 2 1 1 


TABLE 24 (Continued). 


seta Range 


Reinert: New Interpretation of Vervallina 


Mode 


Abdomen I (Cont. ) 


3 


4 


11 


13 


10 


14 


4-7 


4-6 


1-2 


Abdomen II 


1 


13 


Seta Range 


Abdomen II (Cont. ) 


12 
13 


14 


13 


14 


4-6 


Abdomen IV 


1 


Mode 


4 


Seta Range 
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Mode 


Abdomen IV (Cont. ) 


2 


3 


13 


14 


1 
7-9 


3-9 


Abdomen V 


1 
7 
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TABLE 24 (Continued). 


Seta Range Mode Seta Range Mode Seta Range Mode 


Abdomen V (Cont. ) Abdomen VI (Cont. ) Abdomen VII (Cont. ) 
8 1 1 11 4 4 14 1 1 
y 1 1 12 3 3 Abdomen VIII 

10 2 2 13 33-38 ~ 0 1 1 

11 3-4 3 14 1 1 1 4 4 

12 2-3 3 Abdomen VII 2 2-3 3 

13 6-8 ~ 0 4 1 3 7-9 7 

14 1 1 1 6-9 ~ 4. 2 2 

Abdomen VI 2 1 1 5) 7-9 g 
0 1 1 3 8 8 14 1 1 
1 6-10 6 4 4-5 4 Abdomen X 
2 1 1 3) o- 7 1 1 1 
3 4-5 4 6 12-13 12 2 6-9 6 
4 6-7 7 i: 3-4 - 3 1 1 
9) 3-4 4 8 6-8 8 Siphon 
6 1 1 2 2-3 3 i 4-6 5) 
7 6-7 6 10 3-4 & 2 1 : 
8 6-7 6 ry 2-3 3 6 1 1 
3 1 1 2 o-6 5) 7 1 1 

10 -ab8 3 a 8-10 8 gat 4 


Seta 


Reinert: New Interpretation of Vervallina aot 
TABLE 25. Record of the branching of the setae on the larvae of 
- Aedes (Verrallina) uncus (10 specimens) 
Range Mode Seta Range Mode Seta Range Mode 
Antenna Prothorax (Cont. ) Mesothorax (Cont. ) 
3-6 4 2 2-4 3 10 1 1 
Head 3 3-5 4 11 2 2 
1 1 4 3-6 5 12 1 1 
1 1 5 1 1 13 14-30 18 
1 1 6 1 1 14 8-10 10 
Oo-7 9) ui 2 2 Metathorax 
1-3 2 8 1 1 1 3-6 & 
1 1 9 2-4 2 2 7-10 7 
9-10 9 10 1 1 3 6-19 14 
3-5 4 11 3-6 5 4 6-8 6 
4-6 5 12 1 1 5 1 1 
4 4 14 2-3 2 6 3-6 4 
3-4 4. Mesothorax 7 6-8 8 
7-10 7 1 5-7 6 8 11-22 11 
3-6 3 2 4-7 4 9 3-4 3 
1 1 3 1-3 2 10 1 1 
4-7 5 4 7-13 10 11 2 2 
1 1 5 1 1 12 1 1 
1: 1 6 0-9 6 13 8-17 15 
Prothorax v4 1 1 Abdomen I 
8-17 15 8 6-8 8 1 1 1 
1-3 2 9 6-10 10 2 1 1 
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TABLE 25 (Continued). 


Seta Range Mode Seta Range Mode Seta Range Mode 


Abdomen I (Cont. ) Abdomen II (Cont. ) Abdomen IV (Cont. ) 
3 6-12 11 12 3-6 9) 2 1 1 
4, 11-26 23 13 12-20 19 3 7-12 5 
5 4-9 D 14 a 1 & 3-5 4 
6 2 | 2 Abdomen III D 2-4 3 
g 1 1 0 1 1 6 1 1 
9 4-5 3) 1 8-13 10 7 8-14 11 
10 3-5 4 2 1 1 8 1 1 
11 3-4 3 3 6-12 7 9 1 1 
13 1 1 4, 3-6 4 10 4-6 4 
Abdomen II 5 2-4 4 11 2-5 3 
0 1 1 6 1 1 12 2-4 3 
1 1-2 1 4 8-13 10 13 5-10 v/ 
2 1 1 8 1 1 14 1 1 
3 6-10 8 9 1-2 1 Abdomen V 
4, 10-14 13 10 3-6 5) 0 1 1 
5 2-5 3 11 3-6 3 1 7-11 10 
6 2 2 12 2-4 3 2 1 1 
7 5-9 | 13 5-11 8 3 4-7 4 
8 2-3 2 14 1 1 4 7-13 10 
9 1 1 Abdomen IV o 2-95 3 
10 2-3 2 0 1 1 6 1 1 


11 3-5 4 1 8-11 8 f 9-17 10 
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TABLE 25 (Continued). 


Seta Range Mode Seta Range Mode Seta Range Mode 


Abdomen V (Cont. ) Abdomen VI (Cont. ) Abdomen VII (Cont. ) 
8 1-2 1 11 2-9 4 14 1 1 
2 1 1 12 3-5 “ Abdomen VIII 

10 1-2 2 13 30-62 46 0 1 1 

11 3-9 3 14 1 1 1 3-6 3) 

12 1-3 2 Abdomen VII 2 2-4 5, 

13 7-11 8 0 1 1 3 6-11 9 

14 1 1 1 6-10 7 A 1-2 2 

Abdomen VI 2 1 L 5) 6-10 8 
0 1 1 3 7-10 9 14 1 1 
1 6-11 8 4 4-7 4 Abdomen X 

2 1 1 5) 7-10 7 1 1 1 
3 3-8 O 6 9-18 13 2 0-8 6 
4. 7-11 8 i 2-9 3 3 1 1 
3) 3-7 9) 8 0-10 8 Siphon 
6 1 1 9 3-5 3 1 4-8 6 
4 0-8 6 10 2-9 2 2 1 1 
8 o- 7 6 11 2-4 3 6 1 1 
9 1-2 1 12 3-6 4 7 1 1 

10 2-4 2 13 9-18 4 8 3-7 6 
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TABLE 26. Record of the branching of the setae on the larvae of 
Aedes (Verrallina) vallistris (2 specimens) 


Seta Range Mode Seta Range Mode Seta Range Mode 


Antenna Prothorax (Cont. ) Mesothorax (Cont. ) 
1 3-4 3 2 2-3 2 10 1 1 
Head 3 3 3 11 1 1 
0 1 1 & 3-6 ~ 12 1 1 
1 1 1 5 1 1 13 30 30 
3 1 1 6 1 1 14 10-11 - 
4, 9 9 7 1-2 2 Metathorax 
5) 3 3 8 1 1 1 é 4 
6 3 3 9 2 2 2 5 5 
7 8-13 13 10 1 1 3 8 8 
8 2-3 3 11 5) 5 a 7-10 7 
9 D 5 12 1 1 5 1 1 
10 3-5 5 14 2-3 2 6 3-4 3 
11 3-4 ~ Mesothorax 7 7-8 ~ 
12 7 ‘1 1 | Be D 8 18-22 18 
13 3-4 ~ 2 0-6 ~ 9 3 3 
14 1 1 3 1 1 10 1 1 
15 0-6 ~ 4 3-4 ~ 11 3 3 
18 1 1 5) 1 ; 12 i 1 
6MP 1 1 6 5-6 6 13 - - 
Prothorax 7 1 1 Abdomen I 
0 16 16 8 4-7 - i 2 2 


1 1 1 9 7-8 ~ 2 : 1 
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TABLE 26 (Continued). 


Seta Range Mode Seta Range Mode Seta Range Mode 


Abdomen I (Cont. ) Abdomen II (Cont. ) Abdomen IV (Cont. ) 
3 7-13 - 12 4-6 A 2 1 1 
4 7 7 13 21 21 3 o-6 ~ 
3) o-7 - 14 1 1 4 é. 4 
6 2 2 Abdomen III 9) 2-3 - 
7 1-2 1 0 1 1 6 1 1 
9 3-5 ~ 1 7-11 ~ 7 7-12 - 
10 3 3 2 1 1 8 1 : 
11 5) 5) 3 3) 9) 9 1 1 
13 2 2 4. 3 3 10 4 4 
Abdomen IT D 3-4 - 11 2-4 ~ 
0 1 1 6 1 1 12 3-4 ~ 
| 2 2 7 13-17 - 13 6-8 ~ 
2 1 1 8 1 1 14 1 1 
3 10-12 ~ 9 1 1 Abdomen V 
4. 9-13 ~ 10 3-4 ~ 0 1 1 
4) 5) 3) 11 3-4 - i 6-8 ~ 
6 2 2 12 3-4 - 2 1 1 
4 6-8 6 13 7-8 - 3 0-6 - 
8 2 2 14 1 1 4. 6-11 - 
9 : 1 Abdomen IV o 3 3 
10 2 3 0 1 1 6 1 1 


11 3-4 - 1 9 - 7 10-11 - 
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TABLE 26 (Continued). 


Seta Range Mode Seta Range Mode Seta Range Mode 
Foc ip een cr ge rh eu Bg pe ee a a 


Abdomen V (Cont. ) Abdomen VI (Cont. ) Abdomen VII (Cont. ) 
8 1 1 11 3 3 14 1 1 
2 1 1 12 3-4 a Abdomen VIII 

10 2 2 13 27-31 - 0 1 1 

11 2 2 14 1 1 1 6-8 7 

12 2 2 Abdomen VII 2 3 3 

| 13 7-9 - 0 1 1 3 6-8 6 
14 1 1 iE 7-11 Z 4. 2 2 
Abdomen VI 2 1 1 ) 8-13 8 
0 1 1 3 12 12 14 1 1 
1 8-9 - 4 4-5 O Abdomen X 
2 1 1 5) 6-7 ~ 1 2 2 
3 5) o 6 13-14 - 2 7-9 7 
4 8 8 v 4-6 - 3 1 1 
5 3 3 8 6 6 Siphon 
6 1 i 9 2-3 ~ 1 2-3 3 
7 6-7 Z 10 3-5 ~ 2 1 1 
8 6 6 11 2-3 2 6 1 1 
9 1 1 12 5) 5 7 1 1 
10 2 2 13 14-16 ~ 8 - - 


Seta 
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TABLE 27. Record of the branching of the setae on the larvae of 
Aedes (Verrallina) yusafi (3 specimens) 


Range 


Antenna 


Head 


Prothorax 
O-7 
1 


Mode 


Seta 


Range 


Mode 


Prothorax (Cont. ) 


2 
3 


12 


14 


1-2 


Mesothorax 


2-3 


2 
2 


Seta Range 


Mode 


Mesothorax (Cont. ) 


10 


ai 


12 


13 


1 


Metathorax 
2-3 


4-6 


Abdomen I 


1 


1 
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TABLE 27 (Continued). 


Seta Range Mode Seta Range Mode Seta Range Mode 


Abdomen V (Cont. ) Abdomen VI (Cont. ) Abdomen VII (Cont. ) 
8 1-2 1 11 2-3 2 14 1 1 
9 1 1 12 1-2 - Abdomen VIII 

10 ;: 1 13 9-16 9 0 1 1 

11 2-3 2 14 1 1 1 2-3 3 

12 1-2 1 Abdomen VII 2 2 2 

13 4-5 A 0 4 1 3 4-8 7 

14 1 1 1 2-3 3 & ‘ 1 

Abdomen VI 2 1 1 ; 3) 0-6 5 
0 1 1 3 2-3 2 14 1 1 
1 2-4 2 4 2 2 Abdomen X 
2 1 1 5 2-4 2 1 1 1 
3 2 2 6 5-6 6 2 3-4 4 
4 2-4 3 7 1-2 2 3 1 1 
5) 2 Ps 8 4-6 6 Siphon 
6 1-2 1 9 2 2 1 2-4 2 
“ 2-3 2 10 1 1 2 1 1 
8 2-5 3 i? 1-2 2 6 1 1 
9 1 1 12 1-2 1 7 1 1 

10 1 1 18 4-6 6 8 2 2 
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TABLE 27 (Continued). 


Seta Range Mode Seta Range Mode Seta Range Mode 


Abdomen I (Cont. ) Abdomen II (Cont. ) Abdomen IV (Cont. ) 
3 4-5 D 12 1-3 2 2 1 1 
a 6-11 - 13 4-6 4 3 3-4 3 
5 3 3 14 1 1 gn) Baa 3 
6 1-2 2 Abdomen III 4) 1-2 2 
7 1 1 ) 1 i 6 1 1 
9 3-5 3 1 2-4 4 7 2-5 2 

10 2-3 2 2 1 1 8 1 1 

11 2 2 3 2-3 3 9 1 1 

13 1-2 1 4 2-3 3 10 1-2 1 

Abdomen II 5) 2 2 11 2-3 2 
0 1 1 6 1 1 12 2 2 
1 1-2 2 7 o-7 6 13 3-95 4 
2 1 1 8 1 1 14 1 1 
3 3 3 9 1 1 Abdomen V 
4 4-5 3) 10 1-2 1 0 1 i 
3) 2-3 2 11 2-4 2 1 3-4 - 
6 1 1 12 2-3 2 2 1 1 
7 o-6 D 13 4-5 4 3 2 2 
8 2-3 2 14 1 1 4 4-5 5) 
9 1 1 Abdomen IV o 1-2 ~ 
10 1 1 0 1 1 6 | 1 


11 2-3 3 1 3-4 4 “4 4-6 4 
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CONSPECTUS OF TAXONOMIC CHANGES 


COMOBUG. 6 OS 64 5 Ae 6 as ee a a 
DOETISOWICUS. 2 gee eo a ew ec eS 
FOMOPCRSIS Foy a a Ss ee ete es a ce 
DEGUCOVOTIEINS. oe a a a as es 
PAVOATINCAMIN | 4.6 es ee ee we Bee. ed 
BAA NONEIS ie ei eo eh ge ee ee ee Ge te 
SOM ke cs ee eg sae es ae 


Changes in Taxonomic Status 


adustus, to Specific Wank. .% . 6. 6 ie ee ote 
cervamensis, Synonymy...... ie SR ea ee Sg 
GEVINAFOCNSIS, SYNOBYMIV. .%. 6 2 6 ee ee ee 
WAV SUT RICUTG,, SYROUVMY oo. ee eo ke a ee es 
USIPISQRICNSTS, SYNOBVYIMY . .8. 2 6s ew ke ee 
WHFS. SVRONVMIY so 6 hie ka ek 
Neomacleava, SYMONVMY . 2. ee ee ee le 
sccviatis (@ only), SYNOMVMY. . 2 6 66 se ek 
Sie STS, SYNONYMY. 2. eee wee Se ee 


Lectotype Designations 


COVICT) ee sg ae FOP e ae ee eee eae 
COVOIRCNSIS . seg Bie ee re er ee S 
RESO a a a ee es 
VECUIOJASCIGNIS UR ee Be ee is be 
petroelephantus. .. 1... 1. ee see eevee 
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INDEX 


Valid names are set in roman type. The italicized pages are those 


which begin the primary treatment of the taxon. 


Numbers in parentheses refer 


to the figures illustrating the species in question. 
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A PHYLOGENY AND REVISION OF 
THE CADDISFLY GENUS Ceraclea 
(TRICHOPTERA, LEPTOCERIDAE)! 2; 3, 

By 


John C. Mor set 


ABSTRACT 


The caddisfly genus Ceraclea Stephens is redefined to include 89 known 
Species previously assigned to the genus Athripsodes Billberg. The two genera 
make up the tribe Athripsodini. 

Three main lineages are recognized in Ceraclea, including the nominate 
subgenus and the subgenera Athripsodina Kimmins and Pseudoleptocerus 
Ulmer. Four species groups are identified in the subgenus Ceraclea and eight 
Species groups in the subgenus Athripsodina. The African subgenus 
Pseudoleptocerus is not studied here in detail. 

Descriptions, illustrations, and keys are presented for all species exa- 
mined, along with distributional notes and type information. 


INTRODUCTION 


The long-horned caddisflies, making up the family Leptoceridae and 
including nearly 900 described species, have been of special interest to 
caddisfly systematists, freshwater biologists, and naturalists for many years 
because of their worldwide distribution, the broad range of ecological toler- 
ances of various species, the large size and colorful appearance of several 
common members, and the very diverse morphological characteristics exhi- 
bited in the different species groups, 

Two subfamilies are currently recognized in the family: Leptocerinae 
Leach, 1815, and Triplectidinae Ulmer, 1906. A large number of species 
described in Leptocerinae have been assigned to the genus Athripsodes 
Billberg, 1820 (Leptocerus auctt. nec Leach; see Milne, 1934, and Kimmins, 


IThis study was supported by a Grant for the Improvement of Doctoral 
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1949). As pointed out by Morse and Wallace (1975), the genus Ceraclea 
Stephens, 1829, which has been considered a synonym of Athripsodes for 
nearly 100 years, should actually be recognized as distinct from it because of 
many physical and behavioral differences in the larval, pupal, and adult stages 
of these two evolutionary lineages. The two genera thus compose a separate 
tribe of Leptocerinae: Athripsodini Billberg. 


MATERIAL STUDIED 
Specimens Examined 


In the course of the study, it was necessary to examine a considerable 
number of type and nontype specimens deposited in European and North 
American collections. Persons and institutions who helped make these exami- 
nations possible are listed in the acknowledgments, The genus Ceraclea in- 
cludes 89 currently recognized species, of which 27 of the 30 species in the 
subgenus Ceraclea and 38 of the 48 species in the subgenus Athripsodina were 
available for study. Good illustrations of the inaccesible 13 species may be 
found in the literature cited in the synopsis of species. A detailed study of 
the 11 species in the African subgenus Pseudoleptocerus will appear at a later 
date. 

Whenever possible, types were examined to assure the correct associa- 
tion of names and species. Repositories of the types include the following 
institutions and personal collections, listed alphabetically according to city. 
Asterisks indicate collections whose types were examined in this study. 


*Albany, New York, U.S. A., the New York State Museum _ 

*Ann Arbor, Michigan, U.S. A., the University of Michigan insect 

collection 

*Brussels, Belgium, the Royal Institute of Natural Sciences 
Budapest, Hungary, the Hungarian Museum of Natural History 
Calcutta, India, the Indian Museum 

*Cambridge, Massachusetts, U.S. A., the Harvard Museum of 

Comparative Zoology 
Canton, China, the Mell insect collection, the German-Chinese School 
The Chinese Science College, Insect Research Institute 
Columbus, Ohio, U.S. A., the Ohio State University insect collection 

*Geneva, Switzerland, the Geneva Museum of Natural History 
Halle, East Germany, the University Zoological Museum 
Hamburg, West Germany, the Hamburg Museum 

*Leiden, The Netherlands, the National Museum of Natural History 

*London, England, the British Museum (Natural History) 

*Moraga, California, U.S. A., the D. G. Denning insect collection 
Nanking, China, the Nanking Agricultural College Insect Museum 
Nara, Japan, the Nara Women's University insect collection 

*Ottawa, Ontario, Canada, the F. Schmid insect collection 

*St. Paul, Minnesota, U.S. A., the University of Minnesota insect 

collection | 

*San Francisco, California, U.S. A., the California Academy of Science 

*Stockholm, Sweden, the National Museum of Natural History 

*Tallahassee, Florida, U.S. A., the Florida State Collection of 
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Arthropods at Florida A. & M. University 

*Tervuren, Belgium, the Royal Museum of Central Africa 

*Urbana, Illinois, U.S. A., the Illinois Natural History Survey 

Warsaw, Poland, the Zoological Institute of the Polish Academy of 

Science. . 

*Washington, District of Columbia, U.S. A., the United States National 
Museum 

*Zaragosa, Spain, the L. Navas insect collection, the College of the 
Savior boys' school 


Checklist of Species 


The classification of Ceraclea, including subgenera, species groups, and 
recognized species, is given below as a convenience in following and orienting 
the sections which follow. : 


Genus Ceraclea Stephens, 1829 
Subgenus Ceraclea Stephens, 1829 
Fulva Group 


cama (Flint), 1965. N. Carolina, N. Amer. Fig. 33. 

vertreesi (Denning), 1966. Oregon, N. Amer. Fig. 34. 

biwaensis (Tsuda and Kuwayama), 1950. Japan. Fig. 35. 

resurgens (Walker), 1852. N. transcontinental N. Amer. Figs. 36, 36'. 
alces (Ross), 1941. N. centr. N. Amer. Fig. 37. 

alboguttata (Hagen), 1860. Europe..’Fig. 38. 

transversa (Hagen), 1861. Centr. and NE. N. Amer. Figs. 22, 39. 
latahensis (Smith), 1962. W. N. Amer. Fig. 40. 

fulva (Rambur), 1842. W. Palearctic Region. Figs. 6, 41. 

albimacula (Rambur), 1842. Europe. Fig. 42. 


Submacula Group 
submacula (Walker), 1852. Great Lakes region, N. Amer. Fig. 43. 
Senilis Group 


punctata (Banks), 1894. Centr. and NE. N. Amer. Fig. 44. 
uvalo (Ross), 1938b. Centr. E. N. Amer. Fig. 45. 

maculata (Banks), 1899. Centr. and E. N. Amer. Figs. 17, 46. 
spongillovorax (Resh), 1974. Illinois, N. Amer. 

senilis (Burmeister), 1839. W. Palearctic Region. Fig. 47. 
cancellata (Betten), 1934. Centr. andE. N. Amer. Figs. 20, 48. 


Nigronervosa Group 


erulla (Ross), 1938b. Ohio, N. Amer. Fig. 49. 
copha (Ross), 1938a. Wyoming, N. Amer. Fig. 50. 
ramburi Morse, new species. Centr. Europe. Fig. 51. 
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nigronervosa (Retzius), 1783. Transcontinental Palearctic Region and 
Alaska, N. Amer. Fig. 52. 

erratica (Milne), 1936. Great Lakes region, N: Amer. ‘Fig. 53. 

albosticta (Hagen), 1861. Great Lakes region, N. Amer. Fig. 54. 

mentiea (Walker), 1852. N. centr. and NE. N. Amer. Fig. 55. 

‘slossonae (Banks), 1938. Centr. and SE. N. Amer. Fig. 56. 

Ophioderus (Ross), 1938a. Centr. andSE. N. Amer. Fig. 57. 


Unplaced Species of Ceraclea (Ceraclea) 


distinguenda (Martynov), 1936. Rewa, India. Fig. 58. 
floridana (Banks), 1903. Florida, N. Amer. 
nygmatica (Navas), 1917a. E. Turkey. 

superba (Tsuda), 1942b. Japan. Fig. 59. 


Subgenus Pseudoleptocerus Ulmer, 1907a 


minima (Kimmins), 1956. Sierra Leone, Afr. Fig. 60. 
aurifera (Navas), 1931. Zaire, Afr. 

chirindensis (Kimmins), 1956. Mozambique, Afr. 
congolensis (Mosely), 1939b. Zaire, Afr. 

corbeti (Kimmins), 1957. Uganda and Ethiopia, Afr. Fig. 62. 
cuprea (Barnard), 1934. Centr. and southern Afr. 3 
njalaensis (Mosely), 1933. Sierra Leone, Afr. 

pulchra (Ulmer), 1912. The Cameroons, Afr. 

quadrispina (Marlier), 1965. Angola, Afr. 

schoutedeni (Navas), 1930. Centr. Afr. Fig. 61. 
squamosa (Ulmer), 1905. Centr. Afr. 


Subgenus Athripsodina Kimmins, 1963 
Spinosa Group 
microbatia (Marlier), 1956. L. Tanganyika, Afr. Fig. 63. 


batia (Mosely), 1939b. Zaire, Afr. Fig. 64. 
spinosa (Navas), 1930. Kalémié, Zaire, Afr. Fig. 65. 


Tarsipunctata Group 


brevis (Etnier), 1968. Minnesota, N. Amer. Fig. 66. 

alagma (Ross), 1938a. N. centr. and NE. N. Amer. Fig. 67. 

tarsipunctata (Vorhies), 1909. Centr. and E. N. Amer. Figs. 15, 19, 24, 
at, 66. 

nepha (Ross), 1944. Centr. N. Amer. Fig. 69. 

protonepha Morse and Ross, new species. SE. N. Amer. Fig. 70. 


Arielles Group 


arielles (Denning), 1942. N. centr. N. Amer. Fig. 71. 
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Dissimilis Group 


wetzeli (Ross), 1941. NE. N. Amer. Fig. 72. 

miyakonis (Tsuda), 1942b. Japan. Fig. 73. 

sobradieli (Navas), 1917b. Pyrenees, Europe. Fig. 74. 
dissimilis (Stephens), 1836. Europe. Figs. 18, 75. 
indistincta (Forsslund), 1935. Szechwan, China. Fig. 76. 
lobulata (Martynov), 1935. Amur region, Siberia. Fig. 77. 


Diluta Group 


diluta (Hagen), 1861. N. centr. andE. N. Amer. Fig. 78. 
perplexa (MacLachlan), 1877. N. Europe. Fig. 79. 


Annulicornis Group 


aurea (Pictet), 1834. Centr. Europe. Fig. 80. 

Sibirica (Ulmer), 1906. Amur region and Korea. Fig. 81. 

hastata (Botosaneanu), 1970. Korea. Fig. 82. 

excisa (Morton), 1904. N. Palearctic Region and NW. N. Amer. Figs. 3, 5, 
7 TOdd 83, 

annulicornis (Stephens), 1836. Holarctic Region. Figs. 8, 13, 84. 

ruthae (Flint), 1965. NE. N. Amer. Fig. 85. 

bicalcarata (Schmid), 1970a. Mongolia. Fig. 86. 

shuotsuensis (Tsuda), 1942a. Korea. Fig. 87. 


Riparia Group 


riparia (Albarda), 1874. Centr. Europe. Fig. 88. 

yangi (Mosely), 1942. Foochow, China. Fig. 89. 

modesta (Banks), 1920. Borneo. Fig. 90. 

isurumuniya (Schmid), 1958. Ceylon. Fig. 91. 

forcipata (Forsslund), 1935. Szechwan, China. Fig. 92. 
flava (Banks), 1904. Centr. andE. N. Amer. Fig. 93. 
kamonis (Tsuda), 1942b. Japan. Fig. 94. 

ancylus (Vorhies), 1909. Centr. andE. N. Amer. Fig. 95. 
neffi (Resh), 1974. Kentucky and Virginia, N. Amer. 
nankingensis (Hwang), 1957. Nanking, China. Fig. 96. 


Marginata Group 


fooensis (Mosely), 1942. Foochow, China. Fig. 97. 
martynovi (Forsslund), 1940. Rewa, India, and Ceylon. Fig. 98. 
marginata (Banks), 1911. Bengal, India. Fig. 99. 


Unplaced Species of Ceraclea (Athripsodina) 


dingwuschanella (Ulmer), 1932. SE. China. Fig. 100. 
ensifera (Martynov), 1935. Amur region, Siberia. Fig. 101. 
kashingensis (Tsuda), 1943. Centr. China. Fig. 102. 
kolthoffi (Ulmer), 1932. SE. China. Fig. 103. 

major (Hwang), 1957. Kwangsi, China. Fig. 104. 
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mitis (Tsuda), 1942b. Japan. Fig. 105. 

norfolki (Navas), 1917c. Spain. 

Signaticornis (Ulmer), 1926. Kwangtung, China. Fig. 106, 
ungulifera (Kimmins), 1963. NE. Burma. Fig. 107. 
variabilis (Martynov), 1935. Amur region, Siberia. Fig. 108. 


MORPHOLOGY 


Numerous writings have proven useful in developing an understanding of 
the morphology of caddisflies and the Leptoceridae in general and of the 
Athripsodini and Ceraclea in particular. Significant contributions to the study 
of the morphology of the immature stages of Leptoceridae have been made by 
Klapalek (1888), Thienemann (1905), (Silfvenius) Siltala (1905, 1906, 1907), 
Vorhies (1909), Lloyd (1921), Lestage (1921), Ulmer (1955), Marlier (1962), 
Lepneva (1966), and Hickin (1967). Especially useful discussions of adult 
leptocerid morphology include those of MacLachlan (1877), Ulmer (1907a, 
1909, 1912, 1951), Martynov (1924), Barnard (1934), Betten (1934), Mosely 
(1939a), Mosely and Kimmins (1953), and Marlier (1962). Matsuda (1965) has 
summarized studies of the insect head and Crichton (1957) has examined the 
mouthparts of adult caddisflies in detail. The general homologies of male 
insect genitalia have been discussed by Snodgrass (1935, 1957), Michener 
(1944), Gustafson (1950), Nielsen (1957a), and Matsuda (1958) and the homo- 
logies of male caddisfly genitalia have been compared by Zander (1901), Ross 
(1944, 1956), Nielsen (1957b, 1970), and Schmid (1970b). 

As suggested by Snodgrass (1960), the term sulcus is used below to indi- 
cate grooves of purely functional origin. The term suture is reserved for 
grooves marking lines of fusion of formerly distinct plates. The terms sulcus 
and suture should not be confused with membranous lines in which sclerotiza- 
tion has been lost. 


Larva 


The larvae of this family are difficult to associate with the adults by the 
so-called 'metamorphotype method" (Milne, 1938) because the newly pupating 
insect pushes the old larval exuviae out the rear of its case. A technique to 
induce egg-laying has been discovered by Resh (1972) which permits associa- 
tion of identified females with subsequently reared larvae. 

Fully grown leptocerid larvae are usually small, between 5 and 14 mm. 
long, and strikingly slender (Brindle, 1962). Most species have an oblong 
head (Fig. 1). Ordinarily the antennae are quite long, at least eight times as 
long as wide (Ross, 1944), are usually situated behind the bases of the mandi- 
bles, and have a distal seta (Fig. 1A). The gular sclerite is of various shapes, 
often classed as either longitudinal-rectangular (Fig.. 1B), triangular (Fig. 2B), 
or tapezoid/barrel-shaped (Fig. 3B). In addition to the Y-shaped ecdysial 
line, a pair of subocular lines often extend to the hind margin of the head (Fig. 
3C). The mesonotum is not as strongly sclerotized as the pronotum and, like 
the latter, is separated into a pair of plates by a longitudinal mesal membra- 
nous line (Figs. 4, 5). The femora are apparently divided into two segments. 
In most genera the abdominal gills consist of individual filaments when they 
are present atall. The case is ordinarily a long, gradually tapering cone 
made of sand grains (Fig. 7) or plant material. 
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An extensive account of the structure of Athripsodini larvae may be found 
in the work of Lepneva (1966). Features of particular interest include the de- 
velopment of a pair of peculiar, longitudinal, dark, oblique or bracket-shaped 
bars on the posterior angles of the mesonotum (Figs. 4, 5) and the presence 
of tufts of abdominal gill filaments. The mesonotal bars are a derived condi- 
tion for the tribe since they are not known elsewhere in the order. The multi- 
filamentous gills are similar to those seen in the sister family Calamocerati- 
dae and therefore probably were present in the hypothetical ancestor of the 
leptocerids. 

Within Athripsodes the dark mesonotal bars are oblique and straight (Fig. 
4), the head is oblong (Fig. 2), and the gula is narrow and triangular (Fig. 
2B). The case isa typical nes tapering tube made of sand grains (Fig. 
fae 

The larvae of Ceraclea Species, onthe other hand, each have bracket- 
shaped mesonotal bars (Fig. 5), a broad head (Figs. 3A, 3B), and a trapezoid 
or barrel-shaped gula (Fig. 3B). Most larvae of this genus have a pair of 
parafrontal areas, each of whichis delineated by a light line paralleling the 
lateral arms of the ecdysial line (Fig. 3A). These lines are absent in all 
other Leptoceridae and in the subgenus Pseudoleptocerus (Corbet, 1958). 
These areas are poorly defined posteriorly in the Ceraclea (C. ) Fulva Group 
(Fig. 6). The case of Ceraclea species larvae is usually of a cornucopia 
shape (Fig. 8), although numerous modifications occur. It is highly likely 
that all of these conditions are derived character states for the genus 
Ceraclea since they do not occur elsewhere in the family. 

Additional characters useful for separating the species of Athripsodes 
and Ceraclea in the immature stages « can be found in the discussion by Morse 
and Wallace (1975). e 


Pupa 


Of special interest in the morphology of leptocerid pupae are the long an- 
tennae which are coiled around the abdomen (Fig. 9); the simple, elongate, 
serrate mandibles (Fig. 10); and the spinulose tubercles on the posterior an- 
gles of the first abdominal segment (Fig. 11). 

The characteristics of the Athripsodini pupae have been discussed by 
Lepneva (1966). As in the larvae, the gills occur in tufts and the body and 
case are narrowed posteriorly. 

Lepneva (1966) distinguished pupae of species of Athripsodes from those 
of Ceraclea species by the reduced number of abdominal gills (on segments 
1-3 or 2-3 as opposed to 2-8 or 2-7in Ceraclea), the straighter anal rods 
(Figs. 12, 13), and the round or vertical, slit-like opening of the pupal case. 
This opening is horizontal in Ceraclea. 


Adult Head and Thorax 


The Leptoceridae are unusual among caddisflies in that the males are 
generally larger and with more distinct color markings than the females of 
the same species. The antennae are very long (Fig. 14), usually longer in 
males than in females, with bulbous scapes rarely longer than the head. The 
five segments of each maxillary palp are relatively long, thin, densely hairy, 
and with a mottled loss of sclerotization in the apical segment ‘best seen in 
specimens preserved in alcohol (Figs. 23, 24). The ocelli are absent. In 
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many species the vertex is marked by three sulci (Fig. 21): a midcranial 
sulcus (Matsuda, 1965) and a pair of lateral sulci (Ross, 1944). Usually the 
midcranial sulcus is divided anteriorly into a pair of frontal sulci (Snodgrass, 
1935) which pass between the antennal bases and sometimes extend to the an- 
terior tentorial pits. The frontal sulci are very close to each other between 
the antennae such that they define a dorsal diamond-shaped area referred to 
by Ross (1944) as the "dorsal triangle."" The lateral sulci are strongest 
posteriorly and are incomplete or joined to the dorsal triangle or to the dorso- 
lateral portion of the antennal sulci anteriorly. The anterior portion of the 

of the vertex bears two pairs of warts, one pair of which is located in the dor- 
sal triangle and the other lies outside it along its posterio-lateral edges. A 
third pair of warts is situated posteriorly between the lateral sulci and the 
eyes. Various combinations of these warts and sulci may be absent or indis- 
tinct in different species groups. The fact that they are all present in mem- 
bers of both leptocerid subfamilies indicates that they were probably present 
in the ancestor of the family. 

Throughout the Leptoceridae the middle of the pronotum is deeply concave 
and the rounded anterior margin of the mesonotum projects strongly over and 
above its two lateral lobes (Fig. 15). Setae occur ina pair of long, irregular 
lines on the mesonotum and two small clusters on the short mesoscutellum. 
The katepisterna on the meso- and metathoracic segments are each truncate 
by a short transverse sulcus (Fig. 17) or constricted without the sulcus (Fig. 
16). The mesofurca is large and with a long anterior projection (Ross, 1967). 

The legs are long, slender, and hairy. Movable spurs are arranged on 
the tibiae of the three legs in combinations of 0,1,1 or 0, 2,2 or 1, 2,2 or 
2,2,2o0r 2,2,4, Presumably the latter arrangement is the ancestral charac- 
ter state in the family as is evidenced by the larger number of spurs inrela- 
ted families. In addition to the spurs, each tarsal segment bears a pair of 
apical spines and the middle tibiae and the middle and hind tarsi each bear a 
double row of spines. 


Wings 


The forewings (Figs. 27A, 28A) are typically long and narrow, no doubt 
associated with the strong rapid flight of these insects, while the hindwings 
(Figs. 27B, 28B) are slightly shorter and more pliable. The latter are broad 
in the Triplectidinae and in many species of Athripsodini, Nectopsyche, and 
Parasetodes. The wing venationis not strongly divergent from the ancestral 
caddisfly condition (Ross, 1956), but does have a few interesting modifications. 
The venational terminology used here is consistent with the interpretation of 
Hamilton (1972). 

Veins Sc and R are usually rather straight, terminating in the costal 
margin before the apex. A crossvein sometimes unites the two just before 
their termination and occasionally a crossvein is present between R and the 
anterior branch of 8S. A so-called "stigma" is often evident in cell Sc between 
the points of termination of Sc and R. 

Cell S; is variously present or absent in both wings, apparently having 
been lost independently in different leptocerid lineages. Contrary to the opin- 
ion of most earlier workers (MacLachlan, 1877; Ulmer, 1907a; Martynov, 
1924; Barnard, 1934; Mosely, 1939a; Mosely and Kimmins, 1953; and Marlier, 
1962), cell Sg (fork 2 of authors) is present in both wings in Leptoceridae as 
is evidenced by the position of the conspicuous corneus point (nigma) in that 
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cell (Betten, 1934). On this basis, vein S, is fused with the anterior branch 
of media (MA) for much of its length. Cell So (discal cell"), set off by a 
sectoral crossvein (s), is present (closed) in the hindwings of Triplectidinae 
and absent in those of Leptocerinae. In most species of the subgenus 
Pseudoleptocerus and in the genera Leptocerus and Setodes, the usual first 
fork of S in the hindwing branches beyond the origin of cell S3 (Fig. 28B), lea- 
ving a wide space between R and the stem of S. 

Most species have only two branches of M, with cells M, and Mg (forks 3 
and 4 of authors) being absent. The females of Triplectidinae, Leptorussa, 
and of most species of Athripsodini have an additional branch of M in the fore- 
wing (Fig. 28A). Most authors consider it to be a separate Mo (fork 3 present), 
but it could be Mj,9 (MA) as well. This additional branch of M is present in 
the hindwings of both sexes of Triplectidinae species. A median crossvein 
(m), delineating a cell Mg ("median cell) is never present in Leptoceridae. 
Because Cu branches from M and is joined to it by m-cu nearer the apex of 
the forewing, it is Sometimes possible to mistake the so delineated "'thyridial 
cell" for a true median cell. Crossvein m-cu is always absent in the hind- 
wings of leptocerids. An apparent posterior branch of media (MP) is often 
evident close to the stem of Cu in the hindwings of Leptoceridae. This ''false 
vein" seems to be an artifact of the convoluted wing membrane. 

Cell Cu, (fork 5) is always present in the forewings of long-horned caddis- 
flies but has been lost in the hindwings of species of Triaenodes, Adicella, and 
Erotesis. The plical vein (P) terminates in the forewing margin at the level 
of cu-p along with fused E + 1A + 2A, forming a small vein bulla sometimes 
called the "arculus."" On the other hand, these veins end at the hindwing mar- 
gin independently. oe 

The irregular transverse line formed by veins and crossveins about two- 
thirds the distance from the base (including s, Sy base, m-cu, Cug base, cu-p, 
and arculus, respectively from anterior to posterior in the forewing) is some- 
times referred to as the "line of anastomosis" or "cord." 


[™~ 
OS 


Genitalia 


Excellent overviews of homologies and terminology of male genitalia of 
caddisflies can be seen in the works cited in the introduction to this section. 

In addition, Nielsen (1970) has reviewed current thinking on homologies of 
external and sclerotized internal female genitalic parts and Unzicker (1968) 
has compared their internal membranous structures. 

The abdomen of a typical leptocerid consists of independent tergal and 
sternal plates on segments 1 through 8. The sternum of the first segment is 
narrow and closely applied to the metacoxae. Dark antecostal sutures are 
evident along the anterior and anterio-lateral margins of the sternites and 
tergites (Fig. 29A). Many Leptocerinae bear an additional pair of longitudi- 
nal, dorso-lateral sulci to about one-third the distance from the anterior mar- 
gin. A pair of tiny rugous sclerites usually occur in the intersegmental mem- 
branes between the fifth and sixth tergites. 

The ninth segment of the male is typically synsclerotized (Fig. 29). A 
short, punctate, semimembranous acrotergite is often present, though some- 
times reduced or divided in the middle. A circumferential antecosta is usu- 
ally evident, but often narrowed. In many species of Leptocerinae a pair of 
sclerotized strips extend from the posterior lateral margins of the segment 
into the genital chamber and articulate or fuse with a corresponding pair of 
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strips from the sclerotic "phallic shield" surrounding the phallobase (see dis- 
cussion of phallus below). They were described by Schmid (1968) as "assez 
larges lames chitineuses" and as "larges bandes externes"” and were consider- 
ed by him to be the principle generic characteristic of Poecilopsyche. 

In most species of the family, the tenth tergite is connected with the ninth 
by a narrow strap extending below the superior appendages. It may be fused 
to the ninth tergite dorsally in addition to, or in place of, the lateral connec- 
tions. In most species of Triplectidinae and in Ceraclea, the tenth tergite is 
basically a single piece, although often with smaller lateral lobes or proces- 
ses. Ina large number of genera, however, it is deeply divided down the 
middle (Fig. 30). Nielsen's (1957b) discussion of Athripsodes cinereus (as 
Leptocerus) in comparison with species in related families indicates that the 
divided condition was probably the ancestral character state in the forerunner 
of the Leptoceridae. The fused apex of the tenth tergum of most species of 
Triplectidinae and Ceraclea has several hair sensilla. Species in the subge- 
nera Ceraclea and Pseudoleptocerus have a separate sclerite, here referred 
to as the ‘subanal plate, suspended in the membranes below the anus (Fig. 
29C; indicated by broken lines beneath the tenth tergum in Figs. 29A and 29B). 

Between the ninth and tenth tergites is a pair of superior appendages 
(called ''cerci’ by several North American workers). Nielsen (1970) argues 
that these processes are not cerci, evidently because they are apparently in 
the ''wrong"' place. However, his observation (1957b) that an eleventh seg- 
ment is present in Rhyacophila, Tinodes, and Polycentropodidae below the 
tenth tergite tends to indicate the direction of migration of the cerci through 
the membranes along the ventro-lateral margins of the tenth tergite to their 
present position. Admittedly it is also possible that a caddisfly ancestor was 
a homeotic mutant that gained an extra pair of cerci between the ninth and tenth 
tergites and then lost its true cerci or, it is possible that the cerci were first 
lost in this hypothetical ancestor and another pair of very similar structures 
arose subsequently in between the ninth and tenth tergites. However, the 
hypothesis of the migration of the cerci seems to require fewer assumptions 
and is compatible with Nielsen's observed position of the vestigial eleventh 
segment structures. Until careful studies of embryology and musculature 
can be made, though, it seems best to retain the general term. The superior 
appendages may be very long or quite short and are sometimes fused with the 
ninth or tenth tergites and are not at all evident except as indicated by a pair 
of clusters of setae. In Ceraclea they are often fused with each other and with 
the ninth tergum basally. 

The homologies of the inferior appendages and of the phallus have long 
been a subject of debate. Snodgrass (1957) and Matsuda (1958) concluded that 
they are of independent origin, but Michener (1944) and Nielsen (1957a) are of 
the opinion that they are modified ninth segmental limb appendages. Resolu- 
tion of this argument will require much phylogenetic study of pupal develop- 
ment and musculature. The inferior appendages (variously "parameres" or 
"claspers" or ''gonopods" or ''gonapophyses'') assume a wide range of shapes 
in the Leptoceridae. In their simplest form (Figs. 29A, 29C) they each con- 
sist of a relatively large coxopodite and a smaller apical segment or harpago. 
The coxopodite may bear any of several modifications, the most common of 
which include (a) a subapico-dorsal, semimembranous or sclerotized projec - 
tion, usually with scattered, long setae, (b) an immovable sclerotized projec- 
tion of the ventro-basal portion of the segment, commonly with stout apical or 
subapical spines, (c) an articulated, only moderately sclerotized lobe with 
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scattered long setae which arises in the ventral meso-basal region of the seg- 
ment in many species of Triplectidinae (not shown in Fig. 29), (d) a longitu- 
dinal, mesal ridge often bearing short, stout setae, and (e) a rounded or poin- 
ted, glabrous posterior projection of the dorsal subanterio-mesal margin 
which, together with the process of the opposing coxopodite, form a pair of 
"phallic guides" in many species. The mesal bases of the two coxopodites 
are usually somewhat elongate anteriorly, flattened on the meson, and fused 
to some extent with each other, with the ventral margin thin and the dorsal 
margin broadened laterally into a "basal plate'' (Nielsen, 1957b, 1970) in the 
otherwise membranous genital chamber. The harpago is generally darker 
than the coxopodite and curved mesad, often with a few short setae. 

Ross (1956), Nielsen (1957b, 1970), and Schmid (1970) all agree that the 
ancestral caddisfly probably had the following phallic structures (Fig. 31): 

(a) distal endophallic membranes bearing the gonopore opening of the ejacula- 
tory duct, (b) a subapical sclerotized phalicata (Ross, 1956; a term preferred 
over "aedeagus" since the latter is commonly used as a synonym for the en- 
tire phallus), (c) an antepenultimate, membranous endothecal portion bearing 
a pair of lateral parameres, and (d) a proximal sclerotized phallobase. 
Nielsen (1957b) recognized also (e) a ''phallotremal sclerite" at the endophal- 
lic gonopore opening in the superfamily Limnephiloidea, generally U-shaped 
in Leptoceridae in dorsal view, (f) an anterior "phallic apodeme" inside the 
body wall which extends to, and surrounds, the phallic foramen through which 
the ejaculatory duct passes from the haemocoele, and (g) a sclerotized rim 

in the phallocrypt membranes at their junction with the phallobase. The latter 
structure is referred to here as the "phallic shield.'' It appears to be a com- 
mon feature in caddisflies from which various sclerotized strips and periphal- 
lic processes may be produced. These strips and processes actually consti- 
tute two separate classes of projections of the phallic shield. Strips are 
sclerotized productions of the phallic shield which continue in the same plane 
as the genital chamber membranes. Periphallic processes are external pro- 
jections outside the plane of the phallic shield and its adjoining genital cham- 
ber membranes. Examples of phallic shield strips include the ''tergal strap" 
of Ross and Schmid or the "unpaired sclerotic stripe of the paraprocts" of 
Nielsen in Rhyacophila, the "internal sclerite'' of Nielsen in Agapetus fuscipes, 
the 'sclerite connecting the proximal end of the phallus with the sclerite of the 
genital chamber" of Nielsen in Tinodes waeneri, the ''rod-like extension of the 
sclerite of the phallocrypt" of Nielsen in Silo nigricornis and Stenophylax 
stellatus. Examples of external periphallic processes include the "clasper 
hangers'' of Ross or the ''horns" of Nielsen or the "tenons" of Schmid in 
Rhyacophila and the 'swan's neck processes" in Nectopsyche (Ross, 1944, as 
Leptocella). Either class of apophyses may fuse or articulate with other cor- 
responding apophyses from adjoining organs or they may merely terminate 
without apparent associations with nonphallic structures. 

In most species of Leptocerinae a pair of lateral strips have developed 
from the phallic shield which articulate or fuse with the corresponding pair of 
strips from the posterior lateral margins of the ninth sternum, forming a 
pair of bands above the bases of the coxopodites (Fig. 29; see discussion of 
ninth segment above). For the sake of clarity, these have been omitted from 
Figs. 33-108, and among these, the phallic shield has been illustrated in only 
Figs. 48D, 63D, 64D, and 605A. 

In the Athripsodini, an additional pair of phallic parameres ("dorsal para- 
meres") developed above the phalicata from the endothecal membranes. 
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A thorough comparative analysis of female genitalia is not attempted here. 
Generally, however, the ninth sternum of female leptocerids consists of one, 
two, or three plates arranged symmetrically on a longitudinal axis (Figs. 19, 
18, and 20, respectively). The ninth tergal plate is usually undivided and 
often fused with the anterior lateral margins of the sternal plate(s) (Figs. 18A, 
18B, 18C). The tenth tergite is fused with that of the ninth usually along with 
the superior appendages (Figs. 18A, 18B). A pair of large, vertical, sclero- 
tized lamellae, generally with thickened, setose anterio-ventral margins, 
flank the genital and anal openings. The internal bursal sclerite (Fig. 18D; 
"bursa copulatrix" of Ross, 1944) often assumes characteristic shapes in the 
different species. : 

Many of the females of North American and British species of Athripsodi- 
ni can be distinguished by using the works of Ross (1944) and Kimmins (1964). 
In species of the genus Ceraclea a pair of small rounded sclerites have deve- 
loped at the posterior apico-lateral angles of the ninth sternites (Fig. 18D, rs). 
They have apparently been lost in the subgenus Ceraclea, but are especially 
well-developed in the Tarsipunctata Group (Fig. 19) and in several other spe- 
cies of the subgenus Athripsodina. In one line of the subgenus Ceraclea, a 
pair of grooves has developed above the lateral margins of the ninth sternum 
(Fig. 20) and most members of this lineage have also developed a third, mesal 
sternal plate between the two lateral sclerites. 


PHYLOGENETIC METHOD 


An integral part of this study is the desire to provide a logically sound 
conceptual framework for the genus Ceraclea which will be useful to as wide a 
variety of biologists as possible, including not only systematists but ecologists, 
physiologists, geneticists, cytologists, zoogeographers, behaviorists, and so 
forth. This framework can be developed best by assessing the relationships 
of known species in the genus through carefully reconstructing its phylogenetic 
history and by graphically depicting the inferred sequence of evolutionary 
events in a phylogenetic tree. Recent clarification of the logic of phylogenetic 
systematics, notably in the works of Hennig (1950, 1965, 1966), Schlee (1968), 
Hull (1970), Nelson (1970), Brundin (1972), Ross (1974), and many others, has 
provided a rational background for making phylogenetic inferences and con- 
structing phylogenetic trees. 

No fossils of the genus Ceraclea are known. Consequently, the determi- 
nation of ancestral and derived character states was achieved by ex-group 
comparisons (as opposed to in-group comparisons, Ross, 1974). Species of 
Ceraclea were first assembled in small groups according to their common 
possession of particular character states. These character states were then 
compared with those of other groups within and outside the genus. Unique 
character states were considered derived for the group; character states 
Similar to those in other groups were considered ancestral. Groups which 
had been assembled on the basis of ancestral character states were dissolved 
and their species examined for other character states suggesting different 
group assignments. This procedure continued until thirteen monophyletic 
groups were finally recognized, each of which had developed one or more 
derived character states (Fig. 32, Ceraclea). 

These groups were then subdivided into complexes and the groups them- 
selves were assembled into larger clusters on the bases of similar ex-group 
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comparisons. Consistent use of this method of inference through successive 
levels of grouping resulted in a hypothetical reconstruction of the evolutionary 
sequence of divergences in the genus. Each point of divergence of sister 
eroups is considered a point in the evolution of the parent line for which a 
hypothetical ancestor can be defined according to the character states in com- 
mon to the sister groups. The ancestors and the character changes which 
took place along each daughter lineage are discussed in the following section. 
The sequence of inferences for Ceraclea, its ancestors, subgenera, and spe- 
cies groups is graphically portrayed in Fig. 32. The details of the evolution 
within the species groups will appear at a later date. 

This method of phylogenetic study does not produce a static conceptual 
scheme, but rather one which may change with the discovery of additional 
derived character states and one which readily accommodates new discoveries 
of fossil and contemporary species. Occasionally two sets of character states 
may lead to conflicting inferences, in which case one character state must be 
assumed to have evolved independently two times. Each time this problem 
arose in this study, the species were examined for other character states 
which might lend the weight of evidence for one probable evolutionary sequence 
over the other. In cases where additional character states were not found, 
the less complex, differently formed, or lost character states were assumed 
to have had a higher probability of evolving independently than the complex, 
similarly formed, or gained character states. 

Thus the recognition of unexamined character states may reinforce earlier 
inferences or may lead to new inferences. Obviously the phylogenetic scheme 
based on the most kinds of characters in the most ontogenetic stages has the 
highest probability of being the correct historical reconstruction and therefore 
has the greatest potential for use by other biologists. 


EVOLUTIONARY HISTORY AND RELATIONSHIPS 
Pre-Ceraclean Ancestors 


The evolution of the families of Trichoptera has been discussed by Ross 
(1967). In this scheme, the family Leptoceridae is a highly evolved line of 
the leptocerid branch of the Limnephiloidea. Its sister group is the family 
Calamoceratidae. 

Using the rational inducto-deductive scheme and methods outlined in the 
preceding section, itis inferred from the material in the chapter on morpho- 
logy that the hypothetical ancestor of Leptoceridae (Fig. 32) probably hada 
slender larva with an oblong head and relatively long antennae (Fig. 1). The 
gular sclerite was longitudinal-rectangular. The mesothorax was not unusu- 
ally marked and the notum was divided into a pair of plates by a mesal, longi- 
tudinal membranous line (Fig. 4). Multifilamentous gills occurred in three 
rows along the abdomen on segments 1-8. It made a long, gradually tapering 
case of sand and salivary secretions (Fig. 7). The pupa had long anal rods 
(Figs. 9, 12, 13) anda circular opening to its case. 

The adult had long antennae (Fig. 14), three pairs of head warts behind 
the antennae (Fig. 21), a pair of lateral sulci and a midcranial sulcus. The 
maxillary palps were long, hairy, five-Segmented, and with the apical seg- 
ment "flexible" due to a mottled loss of sclerotization (Fig. 23). The prono- 
tum had become very concave in the middle and the rounded anterior margin 
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of the mesonotum projected over it (Fig. 15). The setae on the mesonotum had 
become scattered in a pair of irregular lines and a short sulcus truncated the 
dorsal margin of the katepisterna of the meso- and metathoracic segments (Fig. 
17). The legs were long and slender with tibial spurs arranged in a sequence 
of 2, 2, 4 on the three pairs of legs. 

The forewings were much narrower than those of the predecessors of this 
species. S,4 and Mj,9 in each wing had become fused for much of their length 
(Figs. 27, 28). The males had only one distinct branch of media in the fore- 
wing (Fig. 27A) and the females had two (Fig. 28A). The median crossvein had 
been lost in both front and hind wings and sectoral crossvein was still present 
in both wings. ) 

The ninth abdominal segment was annular, without posterio-lateral sclero- 
tized strips projecting into the genital chamber. The tenth segment was proba- 
bly divided longitudinally (Fig. 30) and attached to the ninth segment only by a 
pair of straps below the superior appendages. The superior appendages were 
not fused with either the ninth or tenth tergites or with each other (Figs. 29, 
30). The inferior appendages had each developed a characteristic semimem- 
branous subapico-dorsal lobe with scattered long setae and had each retained a 
large harpago (Figs. 29A, 29C). The phallus (Fig. 31) hada cylindrical phal- 
lobase, a narrow phallic shield without lateral sclerotized strips, a single pair 
of parameres, a tubular phalicata and a U-shaped phallotremal sclerite. This 
leptocerid ancestor gave rise to two sister species, the ancestors of Triplecti- 
dinae and Leptocerinae. 

The Triplectidinae ancestor lost its phallic parameres and its phalicata 
became reduced to a peculiar V-shaped cap at the apico-dorsal end of a much- 
elongated phallobase. 

The Leptocerinae progenitor lost the sectoral crossvein in each hindwing 
(discal cell opened) and lost one of the two distinct branches of M in the hind- 
wing (Fig. 27B). This ancestor produced the subsequently highly modified 
species Leptorussa darlingtoni (Banks) and Ancestor 1. 

Ancestor I developed a distinctive set of two pairs of articulating sclero- 
tized strips; one pair from the posterio-lateral margins of the ninth segment 
and one pair from the phallic shield, forming a sclerotized band above the bases 
of the inferior appendages (Fig. 29). This species gave rise to the precursor of 
Athripsodini on the one hand and to the progenitor of the rest of the Leptocerinae 
on the other. 

In the ancestor of the higher leptocerine genera, the extra branch of M in 
the female forewing was lost, the harpago became reduced, one of the apical 
spurs of the foretibia was lost, and the larval gills became unifilamentous. 

The Athripsodini progenitor acquired a second dorsal pair of phallic para- 
meres which lay close against the top of the tubular phalicata (Figs. 31, 60D). 
Its larva developed a pair of dark mesonotal bars (Figs. 4, 5) and the larval 
cula became narrow posteriorly (Fig. 2B). Two principle lineages, leading to 
Athripsodes and Ceraclea, developed from this hypothetical species. 

In the progenitor of Athripsodes, the subapico-dorsal process of the coxo- 
podite became heavily sclerotized (Fig. 26) and then became reduced in size 
(Fig. 25). Its larva and pupa lost the gills on abdominal segments 4-8. 

In the ancestor of Ceraclea, the midcranial sulcus in the adult head was 
lost (Fig. 22) and the apex of the fourth maxillary palp segment became flexible 
due to a mottled loss of sclerotization (Fig. 24). It developed parafrontal re- 
gions on the head of the larva (Fig. 3), the larval head became rather broad 
in relation to its length (Figs. 3, 6), and the gular sclerite became further 
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reduced posteriorly and expanded anteriorly such that it appeared longer trans- 
versely than longitudinally (Fig. 3B). The dark mesonotal bars became longer 
and bent about in the middle, a shape especially evident in the final instar of 
Recent species (Fig. 5). The two halves of the tenth tergum in the male genita- 
lia fused on the meson (Fig. 29B). This ancestor also developed the exceeding- 
ly rare capacity to ingest whole particles of freshwater sponge, including the 
spicules (Resh, Morse, and Wallace, 1975). 


Evolution within the Genus Ceraclea 


Two lineages arose from this generic progenitor, the forbearer of the sub- © 
genus Athripsodina and Ancestor 2. 

In Ancestor 2, the ventral apex of the phallobase became very long, serving 
asa sort of accessory phallic guide for the cylindrical phalicata (Fig. 49D). A 
unique subanal plate developed in the external membranes beneath the anus un- 
der the tenth tergum (Fig. 29C). The progenitors of the subgenera Pseuolepto- 
cerus and Ceraclea descended from this species, 

SUBGENUS Ceraclea. The ancestor of the subgenus Ceraclea lost one of 
its pairs of phallic parameres and the lateral margins of the phalicata each 
acquired a longitudinal, rounded groove (Fig. 52D). The descendents of this 
Species included the ancestor of the Fulva Group and the progenitor of the rest 
of this subgenus. 

In the ancestor of the Fulva Group the apex of the tenth tergite became 
three-pronged, comprising a pair of large lobes with lateral sensilla and a smal- 
ler, finger-like lobe between them (Fig. 34E). The mesal ridge of the coxopo- 
dite widened considerably and the apex of the harpagoachieved a characteristic 
expansion and supapical triangular projection (Fig. 33C). 

The progenitor of the other main line of the subgenus Ceraclea acquired 
scattered white scales on the forewings of both sexes and the female gained a 
pair of longitudinal grooves just above the lateral margins of the ninth sternum 
(Fig. 20). From this species arose the peculiar species submacula and the 
ancestor of the remainder of the subgenus. 

The female of this latter species developed a mesal sclerite on the ninth 
sternum between the two lateral plates (Fig. 20). It gave rise to the progeni- 
tors of the Nigronervosa Group and the Senilis Group. 

The forerunner of the Senilis Group had an elongate ventral lobe on the 
coxopodite (Fig. 44A). In the Nigronervosa Group progenitor, the lateral mar- 
gins of the tenth tergite developed a pair of ear-like lobes (Fig. 494A). 

SUBGENUS Pseudoleptocerus. The ancestor of the subgenus Pseudolepto- 
cerus developed a separate sclerite at the ventro-mesal apex of the ninth ster- 
num of the male. This sclerite was small initially (Fig. 60A, shown in dashed 
outline), but has undergone remarkable elaboration in later species (Figs. 61A, 
61E, 62A, 62E). The 11 species of this lineage are known only from Africa. 
Many of them have large patches of small, extraordinarily colorful, irridescent 
scales on the forewings, often with larger white scales appearing along the 
veins. 

SUBGENUS Athripsodina. The ancestor of the subgenus Athripsodina 
acquired a deep cleft in the ventral apex of the phallobase (Fig. 84E) and a pair 
of lateral processes separated from the latero-ventral margins of its tenth 
tergite (Fig. 84A). It produced two lineages leading to the Tarsipunctata- 
Spinosa Group ancestor and to the ancestor of the rest of the subgenus. 

In the Tarsipunctata-Spinosa Group ancestor, the lateral lobes of the tenth 
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tergite became very long and distinct from the tergite nearly to the base (Fig. 
63A). It was the forerunner of an African Spinosa Group ancestor and a North 
American Tarsipunctata Group ancestor. 

The forbearer of the Spinosa Group had very long, slender superior appen- 
dages (Fig. 63A), a peculiar anterior elongation of the ventral portion of the 
phallic shield which fused with the ventral plate of the bases of the coxopodites 
(Figs. 64D, 65A), a loss of both pairs of phallic parameres (Fig. 64D), and 
reduced sclerotization of the phalicata. The progenitor of the Tarsipunctata 
Group acquired a subapical annulation on each phallic paramere (Fig. 66D), the 
phallobase developed an oblique constriction from about one-third the distance 
from the anterior end, and the phallic shield became produced at the base of 
each sclerotized strip into a broadly rounded periphallic projection. 

In the ancestor of the rest of this subgenus, most of the sclerotization of 
the phalicata was lost (Fig. 84E) and the apex of the tenth tergite became up- 
turned (Fig. 71A). It apparently produced three lines: (a) the unusual species 
arielles in which the apex of the phallobase was highly modified (Figs. 71D-F), 
(b) the precursor of the Dissimilis Group, and (c) the progenitor of the higher 
Species groups. 

In the Dissimilis Group ancestor, the left apex of the phallobase became 
narrow and downcurved (Fig. 75D). In the ancestor of the remaining four spe- 
cies groups, the left paramere spine moved anteriorly inside a retracted left 
paramere lobe (Fig. 78D). Three lineages apparently descended from it, also. 
One led to the Diluta Group forbearer, another gave rise to the precursor of the 
Annulicornis Group, and the third produced the Riparia-Marginata Group fore- 
runner. | 

The Diluta Group ancestor lost the lateral processes of its tenth tergite 
(Fig. 78A) and the phallus became especially short (Fig. 78D). In the Annuli- 
cornis Group ancestor, the retracted left paramere spine became reduced (Fig. 
80D). In the Riparia-Marginata Group ancestor, the ventral lobe of the inferior 
appendage became acutely angled with respect to the main body of the coxopodite 
and greatly increased in size, such that it was nearly as large as the rest of 
the appendage (Fig. 884A). 

Three large spines became differentiated at the apex of the ventral lobe of 
the coxopodite (Fig. 89C) in the ancestor of the Riparia Group and the phallic 
paramere spines lined up in a peculiar fashion with the left (anterior) spine 
bent and its tip inserted into the base of the right (posterior) spine (Fig. 88D). 
The Marginata Group progenitor underwent a strong reduction of the main body 
of the inferior appendage, leaving the remaining ventral lobe to perform the 
necessary clasping functions (Figs. 98A, 98C), the left paramere spine migra- 
ted back to a level with the right spine (Fig. 98D), and the lateral lobes of the 
tenth tergite were lost (Fig. 99A). 


FAUNAL SUMMARY 


Nearctic Region. The North American fauna of Athripsodini is made up 
solely of Species of the genus Ceraclea, with Athripsodes being confined to the 
Palearctic, African, and Oriental Regions. Fourteen species of C. (Athripso- 
dina) are Nearctic including all five in the Tarsipunctata Group, arielles, wet- 
zeli in the Dissimilis Group, diluta of the Diluta Group, ruthae and the Holarc- 
tic species excisa and annulicornis in the Annulicornis Group, and flava, neffi, 
and ancylus in the Riparia Group. Twenty-one species of Ceraclea Subgenus — 
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occur in North America including six in the Fulva Group, submacula, five in 
the Senilis Group, eight in the Nigronervosa Group, and floridana. — 

Palearctic Region. The Palearctic fauna of Athripsodini is composed of 
nearly aS many Species of Ceraclea as of Athripsodes. The region appears to 
be divided in central Asia into West Palearctic and East Palearctic Subregions. 
Twelve species are in the West Palearctic Subregion, twenty-two are in the 
East Palearctic Subregion, and three have trans-Palearctic distributions. 

The exclusively West Palearctic species of the subgenus Ceraclea comprise 
fulva, alboguttata, and albimacula of the Fulva Group; senilis; ramburi of the 
Nigronervosa Group; and nygmatica of the unplaced species of this subgenus. 
Species of the subgenus Athripsodina inhabiting this subregion include sobradieli 
and dissimilis of the Dissimilis Group, perplexa of the Diluta Group, aurea of 
the Annulicornis Group, riparia of the Riparia Group, and norfolki of the un- 
placed species in this subgenus. 

The species of the subgenus Ceraclea living in ae East Palearctic Subregion 
include biwaensis of the Fulva Group and the unplaced species superba. Species 
of the subgenus Athripsodina in this subregion comprise miyakonis, indistincta, 
and lobulata of the Dissimilis Group; sibirica, hastata, bicalcarata, and shuo- 
tsuensis of the Annulicornis Group; yangi, forcipata, nankingensis, and kamonis 
of the Riparia Group; fooensis of the Marginata Group; and eight of the ten un- 
placed species in this subgenus. 

The Annulicornis Group species excisa and annulicornis and the Nigroner- 
vosa Group species nigronervosa are distributed throughout the northern Pal- 
earctic Region. 

Oriental Region. Two species of the Marginata Group, martynovi and mar- 
ginata, and two species of the Ri ipar ia Group, modesta and isurumuniya, occur 
in the Oriental Region as well as the unplaced species ungulifera and di distingu- 
enda. 
~ Ethiopian Region. The African continent below the Mediterranean area 
provides habitation for two groups, the eleven species in the subgenus Pseudo- 
leptocerus and the three species of the Ceraclea (Athripsodina) Spinosa Group. 

No Antarctican, Australian, or Neotropical species of Ceraclea are known. 


SYSTEMATIC TREATMENT OF 
Ceraclea SUBGENERA AND SPECIES 


Key to Subgenera of Ceraclea 
(Males Only) 


1. Midcranial sulcus present (Fig. 21); fourth maxillary palp segment 
sclerotized to its apex; tenth tergum strongly divided on the 
meson, composed of an even number of main pieces (Fig. 30) 
. » Genus Athripsodes (not treated further). 
Midcranial sulcus absent (Fig. 22): fourth maxillary palp segment 
flexible apically; tenth tergum fused on the meson, thus having 
an odd number of main pieces (Figs. 29B, 64B) . Genus Ceraclea, 2 
2. Phallobase with a longitudinal cleft of its ventral lip (Fig. 84E). 
; Subgenus Athripsodina, in part; Key, 1 p. 35. 
Phallobase entire apico- “ventrally .o.°.. : 3 
3. Harpago absent (Fig. 61C); ninth sternum with protracted region 
well-differentiated, sometimes complex (Figs. 62A, 62E). 
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Subeenia Pseudoleptocerus (not keyed sa 0.34: 
Harpago present: ninth sternum without sclerotized projection . . A 
Phallus with a pair of long, internal spines (Fig. 71D); phalicata 
inconspicuous; harpago disc-shaped apically (Fig. 71C). 
North central N. Amer. . C. (Athripsodina) arielles (Denning), p. 38. 
Phallus with spines very short (Fig. 43D) or phalicata and spines 
large and conspicuous (Fig. 51D); harpago hatchet-shaped 
yee oe 39C, linings or oe (Fig. 47C) . ‘ 
. Subgenus Ceraclea, key p. 18. 


Key to Species of Ceraclea (Ceraclea)* 


(Males Only) © 


Apex of tenth tergum divided into two lateral sensilla-bearing 
lobes and one or two bare mesal fingers (Figs. 36E, 37B). 
. Fulva Group, 2 
Apex of tenth teroum entire apically or “with a ‘short, "simple 


mesalicleft, .:. . ce Et 
Ventral margin of phallobase extended i ina long, projéctine lower 

lip (Fig; 33D). Eastern N, Amer. < , cae cama (Flint), p. 26, 
Ventral margin of phallobase short (Fig. 36D) an Pee ee 
Mesal ridge of coxopodite without a long spine (Fig. 37C) soa ce ela Res 
Mesal ridge of coxopodite with a single long spine on its caudal 

surface (Fig. 41C) . : Pron 


Superior appendages hardly extending beyond apex ‘of ninth tergum 
in dorsal view (Fig. 35B). Japan. 
. . biwaensis (Tsuda and Kuwayama), p. 26, 
Superior appendages fused and a eee well beyond ninth tergum 
(Fig. 34B). ‘ a aa a 
Tenth tergum narrow ‘and broadly concave on ventral margin before 
the apex in lateral view (Fig. 377A). Northeastern N. Amer. 
. .alces tee pe. 2. 
Tenth tergum broader, upturned from about. the middle (Fig. 34A). 26 
Phallic parameres with apical one-third abruptly narrower, apical 
two-thirds thin and straight (Fig. 34D); ventral lobe of coxo- 
podite long and acute os 34A). Western N. Amer.. 
. vertreesi (Denning), p. 26, 
Phallic parameres broader, “not abruptly narrowed subapically; 
ventral lobe of coxopodite shorter, especially in western 
forms, and with two or more stout spines (Fig. 36). 


Northern transcontinental N. Amer. . . .resurgens (Walker), p. 27. 
Spine of mesal ridge of coxopodite extending beyond apex of 

ridge (Fig. 39C) . ; ee a aCe 
Spine of mesal ridge of ‘coxopodite ‘much shorter (Fig. 41C) Cae erent 


Phallic parameres about two-thirds as long as phalicata, each 
bent slightly and broadened before the apex (Fig. 39D). : 
Faster N. AMer Gy SN VG) Ose manerersa (aeen), p28. 


*Species not keyed include distinguenda (Fig. 58), Rewa, India; floridana, Flo- 
rida, N. Amer. ; nygmatica, E. Turkey; and superba (Fig. 59), Japan. 


10. 


11. 


in, 


13. 


14, 


15. 


16. 


ly 


18. 
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Phallic parameres as long as phalicata, gradually curved and of 
even width to tapered apex (Fig. 40D). Western N. Amer. 
latahensis (Smith), 
Ventro-basal lobe of ‘coxopodite long with stout apical spines 
(Figs. 38A, 38C). Europe. . . . . alboguttata (Hagen), 
Ventro-basal lobe of coxopodite short, ‘rounded, without spines 
(Figs. 41A, 41C). : 
Tenth tergum only slightly longer than ‘superior ‘appendages Sich its 
apico-mesal process bifid (Fig. 41). Europe .fulva (Rambur), 
Tenth tergum extending well beyond superior appendages and with 
apico-mesal process short and not strongly bifid (Fig. 42). 
Europe .. . . albimacula (Rambur), 
Harpago broadened and hatchet- shaped apically; phalicata incon- 
spicuous; phallic parameres tiny (Fig. 43). Northeastern 
NovAmerc® 2.5 4: . . . submacula (Walker), 
Harpago tapered; phalicata and weualdy. parameres large and 
conspicuous (Fig. 47D) . 
Tenth tergum with at least one pair of lateral lobes (Fie. 49A) 
and sometimes with long, stout setae (Figs. 54A, 554A); 
ventral lobe of coxopodite absent or very broad (Figs. 50, 


ah eae ; . Nigronervosa Group, 


Tenth tergum without lateral lobes (Fig. 45A): ventral lobe of 


coxopodite absent (Fig. 48A) or slender (Fig. 44A). Senilis Group, 


Harpago large; latero-ventral edges of tenth tergum deeply 
excavated in lateral view (Fig. 44A) eM 

Harpago slender; latero-ventral edges of tenth tergum only 
gently concave (Fig. 46A) . 

Apex of tenth tergum short, rounded in lateral view (Fig. 44A). 
Central and eastern N. Amer... oo - Donetata (Banks), 

Apex of tenth tergum long, spatulate from above, acute in 
lateral view (Fig. 45). Great Lakes region, N. Amer. 
bp RT eR Os ak AER e rea pent Maat, ve crouch aan el Pea ) 

Mesal ridge of coxopodite forming a setose knob ae 48C); 
phallic parameres present (Fig. 48D). 

Mesal ridge of coxopodite low, not knob-ike (Fig. 460); phallic 
parameres absent (Fig. 46D). ; 

Apex of tenth tergite pointed in dorsal view, truncate in lateral 
view; ventral lobe of coxopodite 1/2 as long as base of 
coxopodite is wide ee 1974, aie 1-3). Illinois, N. 

Ameri. 3. : _ spongillovorax (Resh), 

Apex of tenth tergite ‘rounded i in dorsal view (Fig. 46B) and in 
lateral view (Fig. 46A); ventral lobe of coxopodite 1/4 
as long as base of coxopodite is wide. Eastern N. Amer. 
er ae aa hae yaa . . .maculata (Banks), 

Phallic parameres long, curved dorsad: ventral lobe of coxo- 
podite long (Fig. 47). Western Palearctic Region . 

; senilis (Burmeister), 

Phallic patameres ‘reduced: ventral lobe of coxopodite not 
evident (Fig. 48). Eastern N. Amer.. . . cancellata (Betten), 

Tenth tergum sharply pointed in lateral view; mesal ridge of 
coxopodite with a bare, saber-like projection (Fig. 49). 

Ohio, Ni Amen Boh ee kee ee epee CRoae), 


19 


, oO 


af 30, 


, BOs 


. 30. 


eds 
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Tenth tergum without narrow, acute subapico-ventral beak (Figs. 
50A, 52A); mesal ridge of coxopodite either not projecting, 
or not bare or saber-like (Fig. 53C) . : S33 19 
19, Extra lateral lobes of tenth tergum broadened apically; apex of 
tenth tergum hatchet-shaped (Fig. aie Wyoming, N. Amer. 
: . copha (Ross), p. 31. 
Extra lateral lobes Bi femtiy tereum ahaent « or oe (Fig. one 


apex of tenth tergum not so broadened. . . . 20 
20. Lateral lobes of tenth tergum with long, stout setae (Figs. 54A, 56). 23 
Lateral lobes of tenth tergum bare (Fig. 52A) . : al 


21. Extra lateral lobes of tenth tergum long, nearly straight; phallic 
parameres enlarged and bent apically (Fig. 51). Europe . 
5 ee OE ee . ramburi Morse, n. sp., p. 31. 
Extra lateral lobes of tenth tergum absent, shorter, or markedly 
| upturned (Fig. 53A); phallic parameres not clavate (Fig. 52D). . .22 
22. Tenth tergum with apico-dorsal sensilla and without long extra 
lateral processes; mesal ridge of coxopodite not projecting 
(Fig. 52). Palearctic Region and northwestern N. Amer. 
. . nigronervosa (Retzius), p. 32. 
Tenth tergum bare apico- -dorsally and with a pair of long, up- 
turned, acute extra lateral processes; mesal ridge of coxo- 
podite saw-like (Fig. 53). Northeastern N. Amer.. . 
erratica (Milne), p p., 32. 
23. Lateral lobes oe tenth tergum. strongly separated from mesal 
portion; phallic parameres long and slender (Fig. 54). 
Northeastern N. Amer... . . . albosticta (Hagen), p. 32. 
Lateral lobes of tenth tergum situated tightly against main 
portion (Fig. 57A); phallic parameres short and broad (Fig. 57D) . 24 
24. Tenth tergum high, arching, broad in lateral view (Fig. 55A). 


Northeastern N. Amer. . . . . .mentiea oe p. 33. 
Tenth tergum long, below level of superior appendages (Fig. 56A) . 20 


25. Pair of dorsal projections of tenth tergum triangular, directed 
anteriorly or dorsad; phallic parameres broad, downcurved 
(Fig. 56). Central and southeastern N. Amer. .. 
; slossonae (Banks), p p.- 33; 
Pair of dorsal projections longer, " directed posteriorly; phallic 
parameres more slender, upturned apically (Fig. 57). 
Central and southeastern N. Amer.. . . . ophioderus (Ross), p. 33. 


Key to Species of Ceraclea (Athripsodina)* 
(Males Only) 


1. Ventral apex of phallobase cleft (Fig. 84E). oe 
Ventral apex of phallobase entire with a long ‘sclerite fused to the 
apical lip and ordinarily resting partly inside lower apical 
es ae ae) North central N. Amer... . 
eae our ey a } arielles (Denning), p. 38. 


* Species not keyed include major (Fig. 104), Kwangsi, China; mitis (Fig. 105), 
Japan; norfolki, Spain; and signaticornis (Fig. 106), Kuangtung, China. 


10. 


11, 
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Superior appendages long and slender, 5-6 times as long as wide, 


and separated basally (Figs. 63A, 63B). .. . . . Spinosa Group, 3 
Superior appendages no more than 3 times as long as wide (Fig. 
100B) and closer together or fused basally. . ... we 8 


Bases of coxopodites not especially long anteriorly; fused harpago 

with single acute apical projection (Fig. 63). L. Tanganyika, 

Ait. 4 . . microbatia (Marlier),.p. 35. 
Bases of coxopodites elongate anteriorly. (Fig. 64A); fused 

harpago with rounded dorsal process and dark mesal point 

(Fig. 64C) . ; NA e 3 oe 
Mesal projection of tenth tergum only 1/2 as long as superior 

appendages or tenth tergal processes (Fig. 64). Zaire, 

ALG tice i Date (Mosely), p. 38, 
Mesal projection of tenth teroum about as lone as superior 

appendages or tenth we processes (Fig. 65). Zaire, 


Aira: « . . spinosa (Navas), p, 36. 
Phalicata pre sent, " distinct: phallic parameres each with 
subapical annulation (Fig. 68D). . . . » Tarsipunctata Group, 6 


Phalicata inconspicuous; phallic parameres, if present, deeply 
withdrawn into phallobase and not easily extruded, without 


subapical annulations (Fig. 72D) . em As ow AU 
Baso-ventral margin of coxopodite rounded without distinct 

process (Fig. 66). Minnesota, N. Amer... . .brevis alae p. ol. 
Baso-ventral process of coxopodite long, acute (Fig. 69A). Sot 


Lateral tenth tergal processes long, curved, each with obliquely 
truncate apex; phallobase with pair of rounded lateral 
projections above wide oblique groove (Fig. 67). North 


central and northeastern N. Amer... . . . alagma (Ross), p. 37. 
Lateral tenth tergal processes acute apically (Fig, 69A); 

phallobase without projections above oblique groove (Fig. 68D) .. 8 
Phallic parameres upturned apically; periphallic processes 

rounded, 1/3.as lone as phallobase (Fig. 69D). 2. ow. ed 


Phallic parameres gradually downcurved; periphallic processes 
hardly evident in lateral view (Fig. 68D). Northern and 
eastern N. Amer. .. . . tarsipunctata (Vorhies), p. 37. 
Lateral tenth tergal processes short and strongly curved upward 
and laterally; main portion of tenth tergite clavate with 
subapical dorsal margin concave in lateral view (Fig. 69). 
Central N. Amer. .. ~ y «anepna (Rose), p, 37. 
Lateral tenth tergal processes long, extending to apical enlarge - 
ment of main piece; main portion of tenth tergite nearly 
straight dorsally (Fig. 70). Southeastern N. Amer. 
protonepha Morse and Ross, n. sp., p. 37. 
Phallic paramere spines apparently absent (Fig. 91D). Ceylon 
. . .isurumuniya pees p. 44. 
At least one retracted phallic paramere spine present (Fig. 84D). ee 
Three paramere spines apparently present; lateral lobes of tenth 
tergum as long as main portion of tergum and distinct 
nearly to the base (Fig. 107). Burma. . ungulifera (Kimmins), p. 48. 
Only one or two paramere spines present (Figs. 95D, 97D); 
lateral lobes of tenth tergum not as long or as completely 
genavated (Wie, GBR) 23.0 ac Gk Oe ees iw cs £2 


22 


12. 


13. 


14, 


15. 


16. 


it, 


18. 


19. 


20. 


PAT 
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One retracted paramere spine present or two spines present 

but one small, 1/4 as large as the other spine or smaller 

(Figs. 80D, 81D, 84D, 97D). 6 pa ao 
Two retracted paramere spines present and of approximately 

the same size, Sometimes with one aligned before the 


other (Figs. 74D, 78D, 88D, 90D, 100D) . Pass 0 a ae nega 5: 
Semimembranous subapico- dorsal lobe of coxopodite present; 
harpago present (Figs. 722A, 78C) .... ee Os a 


Semimembranous subapico- dorsal lobe of coxopodite very. 
reduced, positioned inconspicuously on mesal surface of 


coxopodite: harpaco absent (Pies: 99A, 99C). 0.) ee oe eee 1A 
Functional clasper very long, curved and acute (Fig. 98). 
Rewa; India. . .. . . . martynovi (Forsslund), p. 46. 


Functional clasper short with rounded Subapico-ventral 

projection and apical crown of ache arenes teeth (Fig. 

99). ‘Pusa, India... .. . . . marginata (Banks), p. 46. 
Ventral lobe of ‘coxopodite as large as, or larger than, main 

body of coxopodite and with large or stout apical spine or 


spines (Figs. 88A, 88C). . ge ee 25 
Ventral lobe of coxopodite either absent or ‘much: smaller and 

without apical spines (Figs. 75A, 72A, 108A) . pia ee EO 
Ventral lobe of coxopodite absent (Fig. 100). Southeastern 

Chang Sy go < . . dingwuschanella (Ulmer), p. 46. 
Ventral lobe of coxopodite pre sent though often short (Figs. 

78A, 108A). dee de gee at LY 
Ventral lobe of coxopodite very ‘slender and acute Aries 108). 

Amur region, Siberia. ... . . . variabilis (Martynov), p. 48. 
Ventral lobe of coxopodite thicker, rounded or truncate apically 

(Figs. 75A, 75C, 78A, 78C) . ee ee EB 


Left paramere spine retracted far anterior of right ‘spine and 

ventral margin of phallobase with semicircular excision in 

lateral view (Fig. 78D); ventral lobe of coxopodite very 

short (Fig. 78A); tenth tergum with pair of high sensilla- 

bearing ridges apically (Fig. 78A) ..... .. . Diluta Group, 24 
Left paramere spine retracted to about same depth as right 

spine and phallobase not so excised (Fig. 72D); ventral 

lobe of coxopodite longer, often truncate apically (Fig. 

T7A); tenth tergum without apical cals (Fig. 72A). 

Dissimilis Group, 19 

Tenth tergum ‘with slender lateral proces sses; "ventral lobe of 

coxopodite short, rounded apically (Fig. 72). North central 


N. Amer. .. . . . wetzeli (Ross), p. 39. 
Tenth tergum without lateral processes: ventral lobe of coxo- 
podite long, truncate apically (Fig. 74A) .... Paw ee 20 


Ventral lobe of coxopodite straight from near its origin to. 

before its apex; harpago as long as semimembranous 

subapico-dorsal lobe of cua Saati (Fig. 73). Japan 

‘ miyakonis (Tsuda), p. 39. 

Ventral lobe of coxopodite rade curved; opie smaller 

(Fig. 77A) . : gray Cee eb 
Tenth tergum with ventral margin ‘slightly « concave just before 

apex, tergum not strongly upturned (Fig. 74A). Pyrenees, 


22. 


23. 


24, 


29. 


26. 


27. 


28, 


av. 


30. 


31, 
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BMQODG ta Say 4 ke one Ge aipenins meg e eae ae BOOT RGLelL (Naas). 
Tenth tergum rounded ventrally, strongly upturned (Fig. 75A).. . 
Ventral lobe of coxopodite far from mesal ventro-basal margin, 

_ the lobes of the two inferior appendages widely separated 

in caudal view (Fig. 75C). Europe. . . dissimilis (Stephens), 
Ventral lobes of coxopodites nearly touching posteriorly (Figs. 

hc Oy us Se Oe reerane me een kM ta De qe ine? eh LURE Gm Pen 
Superior appendages broad and rounded apically in dorsal view; 

ventral lobe of coxopodite downcurved apically (Fig. 76). 

SHCCD WAN OUR NA a . indistincta (Forsslund), 
Superior appendages narrow apically in dorsal view; ventral 

lobe of coxopodite upturned apically (Fig. 77). Amur 

region, Siberia. cat ee il ee LOD wlata {Ma rtimoy), 
Light colored species; forewingof male 8.5-10.0 mm. long: 

mesal ridge of coxopodite strongly projecting (Fig. 78C). 

North central and eastern N. Amer. ... . . diluta (Hagen), 
Dark species; forewing of male 12-13 mm. long; mesal ridge 

of coxopodite short, rounded (Fig. 79C). Northern 

BUrOpe in bs 6G it ee ee ee e, POrplexs (MacLachlan), 
Ventral lobe of coxopodite with apical spines small (Figs. 88C, 89C) 
Ventral lobe of coxopodite with apical spine or spines at least 

1/3 as long as lobe (Figs. 90C, 938A)... A Ea oe 
Phallus large, the anterior half about twice as large as pos- 

terior half (Fig. 88D).\.Central Europe. . . riparia (Albarda), 
Phallus small, the anterior ‘half about as large as posterior 

half { Fie. 89D): Poochow, China... «254 0% yangi (Mosely), 
Lateral processes of tenth tergum each with very large 

Subapical spine (Fig. 90B). Borneo ... . modesta (Banks), 
Lateral processes of tenth tergum absent or with small 

PCa Getae (RIG Oe ee ae lg ae 
Ventral lobe of coxopodite with two large Spines, one apical 

and the other subapical (Big. O8A) 3 oi i ee 
Ventral lobe of coxopodite with a single large apical spine 

Ee a a a ya ee a ee ee 
Ventral lobe of coxopodite as long and broad as main body of 

inferior appendage; mesal ridge of coxopodite without 

rounded projection on caudal surface (Fig. 92). Szechwan, 

UNE aie Wohi tas ie Fs hae tig a a (Forsslund), 
Ventral lobe of coxopodite smaller than rest of inferior 

appendage; mesal ridge of coxopodite with rounded setose 

projection on caudal surface (Fig. 93). Central and 

CAGLOTH Ne IGT ie a alee Vy as ei a eile (Banks), 
Ventral lobe of coxopodite broad, its apical spine as long as 

the lobe and strongly downcurved (Fig. 94). Japan. 

ee eee i aA Mary sa) Wi hn 
Ventral lobe of coxopodite slender, its apical spine no more 

than 1/2 as long as the lobe (Fig. 95A) ... eds call 
Superior appendages divergent; tenth tergum truncate from 

above, acute from the side (Figs. 95A, 95B). . . silane 
Superior appendages with apices narrower and closer together; 

tenth tergum rounded apically (Figs. 96A, 96B). Kiangsu, 

China) . piu tiar Mae agai aoe) . hankingensis (Hwang), 
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32. 


33. 


34, 


35. 


36. 


37. 


38. 


39. 


40. 
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Tenth tergum narrow in lateral view, its greatest width about 

1/3 its length; ventral lobe of coxopodite angled posteriorly 

in ventral view and not curved mesad; harpago short and 

thick (Resh, 1974, figs. 8 and 11, not 9 and 10 as in caption). 

Kentucky and Virginia, N: Amer, ©. . ©. . - nelli (Resh), p. 49. 
Tenth tergum broader, its greatest width about 1/2 its length 

(Fig. 95A); ventral lobe of coxopodite curved mesad (Ross, 

1944, fig. 7TTA4C); harpago longer and thinner (Fig. 95). Central 


and eastern N. Amer... . . . . eancylus (Vorhies), p. 45. 
Harpago and semimembranous subapico- ‘dorsal lobe of coxo- 
podite present, though often small (Figs. 80A, 84C) . ee ee! 


Harpago and semimembranous lobe absent, with the huge ventral 
lobe serving as the functional clasper having an apical 
crown of seta-bearing teeth (Fig. 97C). Foochow, China 
-fooensis (Mosely), p. 46. 


Ninth sternum with a pair of long, slender processes Bia 1028)". . 35 
Ninth sternum without long processes. . . . BO 
Lateral processes of tenth tergum broad apically, more or r less 


parallel to tergum (Fig. 101). Amur region, Siberia. 
. . .ensifera (Martynov), p. 47. 
Lateral processes if tenth tergum slender apically and curved 
mesad over tergum (Fig. Pin Chekiang, Ching: ao 
. . kashingensis (Tsuda), p. 47. 
Lateral lobes of tenth teroum ‘broad: ventral lobe of coxopodite 
absent (Fig. 103). Southeastern China . . . kolthoffi (Ulmer), p. 47. 
Lateral lobes of tenth tergum absent or slender (Figs. BTA, 
80A); ventral lobe of coxopodite at least as large as in 


Fic, G48, 25. at ; . . . Annulicornis Group, 37 
Harpago large, nearly as long as semimembranous Subapico- 

dorsal lobe of coxopodite (Figs. 80A, ee oe ee a a SO 
Harpago much smaller (Fig. 834A). ae oo 6 aU 


Tenth tergum with slender lateral processes: "ventral lobe of 
coxopodite long, dark apically, but without differentiated 
distal projection (Fig. 80A). Central Europe . aurea (Pictet), p. 41. 
Tenth tergum without lateral processes (Fig. 81A); ventral lobe 
of coxopodite short with outcurved apical spine or process 
(Figs. 81A, 81C, 82A, 82F) . ; a ee 
Superior appendages extending well beyond apex of ninth tergum; 
apical process of ventral lobe of coxopodite semimembranous 
and strongly outcurved (Fig. 81). Amur region, Siberia . 
; . . Sibirica (Ulmer), p.. 41. 
Superior appendages very short, hardly extending past apex of 
ninth tergum; apical process of ventral lobe of coxopodite 
well sclerotized and nearly straight (Fig. 82). Korea 
: .hastata (Botosaneanu), p. 41. 
Proximal end ne phallobase only slightly larger than distal end; 
phallobase strongly arched in middle; ventral lobe of coxo- 
podite slender and only 2/3 as long as main body of inferior 
appendage (Fig. 83). Holarctic Region . . . excisa (Morton), p. 42. 
Proximal end of phallobase greatly enlarged (Fig. 85D); phallo- 
base not so strongly arched (Fig. 84D) or ventral lobe of 
coxopodite at least as long as main part of inferior appendage 
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(Figs. 85A, 86A). : soya ek 
41. Ventral lobe of coxopodite short, 1 /: 3 as long as main body of 
inferior appendage; phallic ‘guide not especially broad (Fig. 


84). Holarctic Region. . . . . . annulicornis (Stephens), p. 42. 
Ventral lobe of coxopodite at least as long as main body of 
inferior appendage; phallic guide broad (Fig. 85C) . ‘ ke ee 


42. Ventral lobe of coxopodite slender most of its length and rounded 
apically (Fig. 85A). Northeastern N. Amer. . ruthae (Flint), p. 42. 
Ventral lobe of coxopodite broad basally, i ieatahe to very acute 


apex (Fig. 86C, 87A) . eu, AS 
43. Tenth tergum sharply upturned in the middle; ninth teroum acute 
apically (Fie, 86), Mongolia, . .. . . bicalearata (Schmid), p42: 


Tenth tergum gently curved and extended posteriorly; ninth 
tergum truncate apically (Fig. 87). Korea 
OO a ee : shuotsuensis (Tsuda), p. 43. 


Synopsis of Ceraclea, 
Its Subgenera, Species Groups, and Species 


Complete bibliographies, including synonyms, of each species described 
before 1961 can be found in Fischer's monumental Trichopterorum Catalogus, 
vols. VI and VII (1965, 1966, covering literature through 1950) and XIV (1972, 
covering literature from 1951 through 1960). No attempt will be made here to 
complete these bibliographies to the present. However, all species described 
since 1960, as well as new synonyms and significant redescriptions, are inclu- 
ded. Synonyms listed by Fischer are not repeated here unless a new opinion 
has been reported. 

Each species listed below, except the type species and two new species, 
is to be regarded as a new combination. 

The sex, repository city or private collection owner, and type locality of 
each type is indicated, respectively, following the original description citation 
of the different species. 


Genus Ceraclea Stephens, 1829 
Type species: Phryganea nervosa Fourcroy, 1785 (monobasic) 
(a synonym of Ceraclea nigronervosa (Retzius), 1783) 


Ceraclea Stephens, 1829: 28. Derivation or meaning unknown. Gender femi- 
nine according to usage by Stephens. 

The history of the use of this generic name and the characters by which 
the larvae, pupae, and adults of Ceraclea and Athripsodes may be distin- 
guished have been given by Morse and Wallace (1975). A couplet for separa - 
ting adult males of the two genera is presented in the key to Ceraclea subge- 
nera on page 17 above. Detailed descriptions of the different stages may be 
found in the section on morphology beginning on page 6 above. 


Subgenus Ceraclea Stephens, 1829 
This subgenus, composed of 30 species, is strictly Holarctic in distribu- 


tion, with over 2/3 of its species confined to North America. One species is 
known from both North America and the Palearctic Region. 
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The species are generally larger and often darker than those in the subge- 
nus Athripsodina. All of its known species except submacula have a separate, 
well-sclerotized phalicata. All except submacula and most of the Fulva Group 
species have a long ventral lobe of the phallobase. Only two paramere spines 
are present in all species except maculata, which has none. These spines are 
very reduced in submacula and cancellata. The semimembranous, subapico- 
dorsal lobe of the coxopodite is typically large and conspicuous. The extra 
lateral processes of the lateral tenth tergal lobes in the Nigronervosa Group 
arise on the surface of the lobes or tergite rather than on the lower edges or 
the basal angles of the tergite as is typical in the subgenus Athripsodina. The 
antennae of the larvae in this subgenus are usually shorter than in most Lepto- 
ceridae. 


Fulva Group 


The forewings of species in this group are various shades of brown, usual- 
ly with a light patch at the arculus. All members have a short ventral apex of 
the phallobase except cama. All have characteristic lateral grooves on the 
phalicata where the parameres lie when the phalicata and parameres are re- 
tracted. The subapico-dorsal lobe of the coxopodite is bent caudad near its 
base. The harpago has a diagnostic subapical triangular projection. The 
tenth tergite is divided apically into a pair of large lateral lobes and a smaller 
median finger-like lobe which is itself divided in Some specimens. 

All the known larvae of species in this group feed on freshwater sponge, 
apparently as a necessary part of their life cycle (Resh, Morse, and Wallace, 
1975). The lines demarking the parafrontal regions are obscure posteriorly 
and the antennae are only two times as long as broad. The case is made up 
almost entirely of salivary secretions (Lepneva, 1966). 


Ceraclea (C.) cama (Flint) 
i 


v1g. ! 
Athripsodes cama Flint, 1965: 174; male; Washington; Lake Waccamaw, 
North Carolina. : 

Distinguished from other species in the group by its long ventral apex of 
the phallobase, short parameres, short ventral lobe of coxopodite, relatively 
unconstricted apical tenth tergal lobes, and lack of a strong spine on mesal 
ridge of coxopodite. North Carolina, North America. 


Ceraclea (C.) vertreesi (Denning) 
: ig. 
Athripsodes vertreesi Denning, 1966: 237; male; Denning collection, Moraga; 
Roseburg, Oregon. 
Distinguished by very long ventral lobe of coxopodite and straight, thin 
apical 2/3 of each paramere, narrowed abruptly subapically.. Oregon and Bri- 
tish Columbia, North America. 


Ceraclea (C.) biwaensis (Tsuda and Kuwayama) 
aK Fig. 35) 

Leptocerus spinosus Tsuda, 1942b: 293; holotype not selected; presumably at 
Nara; syntypes from Keage, Kyoto, and Otsu, Shiga, Japan. Name 
preoccupied by Navas, 1930. 

Leptocerus biwaensis Tsuda and Kuwayama, 1950: 420; first use of this name. 
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Leptocerus biwaensis Tsuda and Kuwayama, 1954: 12; cited as new name for 
L. sSpinosus. 
No specimens examined in this study. Ventral lobe of coxopodite long with 
two strong apical setae. Superior appendages especially short. Japan. 


Ceraclea (C.) resurgens (Walker) 
(Figs, 96,30") 
Leptocerus resurgens Walker, 1852: 70; male; London; St. Martin's Falls, 
Albany River, Hudson's Bay. 
Athripsodes resurgens (Walker); Ross, 1944: 230. 

Varies considerably transcontinentally from that illustrated by Ross (1944) 
and Fig. 36' (eastern form) to that shown in Fig. 36 (western form), with all 
intergrades nearer the north central part of the continent. Ventral lobe of 
coxopodite shorter and with fewer spines, subapico-dorsal lobe shorter, and © 
dorsal aspect of superior appendages broader and more truncate in western 
forms. Eastern forms with small central process of tenth tergite bifid. Nor- 
thern transcontinental North America. 

The species Leptocerus variegatus Hagen, 1861, is a synonym of resur- 
gens as listed by Milne (1934). The Iectotype of variegatus (Ross, 1938c) is 
without the spine on the mesal ridge of the coxopodite that was mentioned by 
Betten (1934). 


Ceraclea (C.) alces (Ross) 
(Fig. 377) 
Athripsodes alces Ross, 1941: 95; male; Urbana; Chippewa River at Moose 
Lake, Hayward, Wisconsin. 

Apico-lateral lobes of tenth tergite much longer than mesal process and 
broader than in related species. Ventral margin of tenth tergite concave in 
lateral view. Phallic parameres short, bent ventrad. Inferior appendages 
each with ventral lobe long and with strong apical setae. North central North 
America. 


Ceraclea (C.) alboguttata (Hagen) 
(Fig. 
Leptocerus alboguttatus Hagen, 1860: 70, new species with L. bimaculatus 
Stephens in Synonymy; male; Cambridge; London. ~ 

Ventral lobe of coxopodite long as in vertreesi, biwaensis, resurgens, 
and alces and with two long, strong apical spines. Mesal ridge of coxopodite 
with short, stout spine and phallic parameres short and curved as in fulva and 
albimacula. Apico-mesal process of tenth tergite short, broad in lateral 
view. Hurope. | 

Lectotype. Stephens (1836) apparently thought that he was redescribing 
Linnaeus' species bimaculata (see albimacula below) and not a new one. Thus, 
contrary to Kimmins' assessment in the text following his redescription 
of the Stephens specimens, Hagen did not propose a replacement name for 
bimaculatus Stephens but rather a new one for the misidentified species. Con- 
sequently it was not necessary for Kimmins to select a type for Hagen's spe- 
cies from Stephens' collection as he did. Additionally, a "type" specimen, 
apparently unknown to Kimmins, is in the Hagen collection in the Harvard 
Museum of Comparative Zoology in Cambridge, Massachusetts. Since there 
is no reason to suspect that Hagen ever saw Kimmins' lectotype and lectoallo- 
type specimens and since a least one Hagen type of the species has been 
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preserved, Kimmins' type designations are invalid (Internatn. Code Zool. 
Nomencl., Art. 74a(i)). The single male specimen at Harvard, bearing labels, 
"M. alboguttatus (on white paper in Rambur's (?) handwriting); Hagen (printed); 
L. alboguttatus Hagen, L. annulatus ? Steph., *Walker. (Hagen's handwriting); 
Type, 10958, '' is here designated the LECTOTYPE of ee alboguttatus 
Hagen. 


Ceraclea (C.) transversa (Hagen) 
(Fig, 
Leptocerus transversus Hagen, 1861: 279; female; Cambridge; Washington, D. 


Leptocerus angustus Banks, 1914: 263. NEW SYNONYM. 
Athripsodes angustus (Banks); Ross, 1944: 231. 

Mesal ridge of coxopodite with very long spine. Phallic Ptometes about 
2/3 as long as phalicata. Central and eastern North America. 

Lectotypes. The female lectotype of L. transversus Hagen (Ross, 1938c) 
is certainly the female of the species so well known to North American workers 
as Athripsodes angustus. The only paralectotype of L. transversus is a female 
of Cy Cancellata, o 

~ Two type specimens of L. angustus Banks are in the Harvard Museum of 
Comparative Zoology at Cambridge, Massachusetts. The male bearing labels, 
"Type; Go Home Bay Ont. Canada; Station I VIII; Walker Coll; Type 11570," is 
here designated the LECTOTYPE. The male PARALECTOTY PE is an example 
of Ceraclea (Athripsodina) alagma (Ross), 1938a. 


Ceraclea (C.) latahensis (Smith) 
~ (Fig. 40) 
Athripsodes latahensis Smith, 1962; 295; male; San neice: Moscow, Latah 
ounty, Idaho. 
Very similar to transversa but ventral lobe of coxopodite shorter and phal- 
lic parameres as long as, or longer than, phalicata. Central western North 
America. 


Ceraclea (C.) fulva (Rambur) 
(Fig. 41) 
Mystacida fulva Rambur, 1842: 509; female; Brussels; Paris. 
Leptocerus turanicus Martynov, 1928: 458. NEW SYNONYM. 
Athripsodes fulvus (Rambur); Kimmins, 1964: 158. 
Short stout spine evident on mesSal ridge of coxopodite. Superior appenda- 
ges very broad. Apico-mesal process of tenth tergite deeply bifid. Phallic 
parameres very short, downcurved. Western Palearctic Region. 


Ceraclea (C.) albimacula (Rambur) 
~ (Fig, 
Leptocerus bimaculatus Stephens (nec L.), 1836: 197, (misidentification, see 
alboguttata, p. 27). 

Mystacida albimacula Rambur, 1842: 509, partim; male; Brussels; Paris. 
Leptocerus albo-guttatus Hagen; MacLachlan, 1877: 300. 
Leptocerus albimacula (Rambur); Ulmer, 1907b: 42, type discussion. 
Leptocerus alboguttatus Hagen; Esben-Petersen, 1916: 126. 
Leptocerus alboguttatus Hagen; Mosely, 1939a: 151. 
Athripsodes alboguttatus (Hagen); Kimmins, 1964: 162, designation of lectotype. 
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Closely resembles fulva but superior appendages smaller, apico-lateral 
lobes of tenth tergite more clavate with mesal lobe not bifid, and phallic para- 
meres not quite as short or downcurved. Europe. 

Lectotype. Ulmer (1907b) found three specimens in the De Selys Long- 
champs collection (repository of the Rambur collection) at the Royal Institute 
of Natural Sciences in Brussels over the label "'albimacula."' He considered 
the third example (specimen "'c'') as Rambur's albimacula type. This specimen 
is here designated the LECTOTYPE of Mystacida albimacula Rambur, 1842. 
It now bears labels, 'Mystacides albimacula; Ramb. ; mystacides albimacula; 
Leptocerus bimaculatus St. McL.; M. albimacula R. ; Collection Selys, 
Leptocerus albimacula Rb. Type, Revision Ulmer 1907, Leptocerus albogut- 
tatus Hag. ; Leptocerus alboguttatus Hg , + ; Type, Leptocerus albimacula Rb. 
(nec M.L.); Type.'' The other two specimens are ramburi (see below). 


Submacula Group 


The eyes of the males are huge and nearly contiguous dorsally. Those in 
the female are only slightly enlarged. The dorsal pair of facial warts has 
white setae. The forewings have scattered white scales over most of each 
wing, especially near the anastomosis, with one cluster before the stigma and 
another at the arculus. The forewings are dark brown otherwise. Only one 
Species is known in the group. 


Ceraclea (C.) submacula (Walker) 
- CRC: 
Leptocerus submacula Walker, 1852: 70; male; London; St. Lawrence River. 
Athripsodes submacula (Walker); Ross, 1944: 235. 

Ninth abdominal segment with sternum narrow. Superior appendages 
small. Tenth tergite narrowed apically, acute in dorsal aspect. Subapico- 
dorsal lobe of coxopodite dark, sclerotized. Harpago shaped like a battle axe. 
Phallus reduced, not at all like usual form in this subgenus, Phallobase long, 
curved, entire apically with a ventral subapical point. Phallic parameres 
very reduced. Definitive phalicata absent. Great Lakes region, North Ame- 
rica. 


Senilis Group — 


Wing coloration variable, from very dark (punctata) to very light (senilis) 
brown. Superior appendages broad basally. Tenth tergite without extra pro- 
cesses. Inferior appendage with short, rounded ventral lobe, except in can- 
cellata. Ventral apex of phallobase longer than phalicata, dorsal apex divided 
into pair of long sclerotized plates. 


Ceraclea (C.) punctata (Banks) 
(Fig. 44) 
Mystacides punctata Banks, 1894: 180; female; Cambridge; Douglas County, 
Kansas. 
Athripsodes punctatus (Banks); Ross, 1944: 234. 

White scales in a long, transverse triangle before the stigma, in a clus- 
ter at the arculus, and scattered over the distal 1/3 of the forewing. Lateral 
margins of tenth tergite broadly excised. Harpago large, gradually curved 
mesad. Central and northeastern North America. 
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Ceraclea (C.) uvalo (Ross) 
(Fig. 45) 
Athripsodes uvalo Ross, 1938b: 89; male; Urbana; Susquehanna River, Athens, 
Pennsylvania. 

Very similar to punctata except tenth tergite longer and more broadly ex- 
cavated, appearing very narrow apically in side view. Superior appendages 
more rounded ventrally, and harpago straighter basally. Central eastern 
North America. 


Ceraclea (C.) maculata (Banks) 
(Fig. | 
Leptocerus maculatus Banks, 1899: 214; female; Cambridge; Washington, D.C. 
Leptocerus inornatus Banks, 1914: 263; Flint, 1966: 383. 
Athripsodes transversus (Hagen): Ross, 1944: 233. 

- White hairs interspersed with brown hairs on forewing to produce irrorate 
pattern. Pale region at arculus. Harpago slender, Phallic parameres absent. 
Central and eastern North America. 

This common species has been known to North American workers as 
Athripsodes transversus for many years. However the female lectotype of 
transversus 1s actually a specimen of the species widely called A. angustus. 


Ceraclea (C.) spongillovorax (Resh) 
Athripsodes spongillovorax Resh, 1974: 267; male; Urbana; Apple River, Apple 
River Canyon, Jo Daviees County, Illinois. 

Similar to maculata in many respects but differing in subtle details of 
male genitalia. Apex of tenth tergite pointed in dorsal view.and truncate in 
lateral view, not rounded as in maculata. Ventral lobe of coxopodite long, 1/2 
as long as coxopodite is wide. This lobe in maculata is only about 1/4 as long 
as coxopodite is wide. Illinois, North America. 


Ceraclea (C.) senilis (Burmeister) 
its, 
Mystacides senilis Burmeister, 1839: 920; holotype not selected; presumably 
at Halle; syntypes from Berlin, Halle on the Saale, and Leipzig. 
Athripsodes senilis (Burmeister); Kimmins, 1964: 160. 

Forewings almost unicolorous light brown. Veins much less ‘iokinet in 
undenuded specimens than is the usual case in this subgenus. Tenth tergite 
with rounded ridge paralleling each ventro-lateral edge. Small setose knob on 
mesal surface of coxopodite. Harpago slender. Phallic parameres fused for 
about 1/2 their length. Larvae found im sponge (Nielsen, 1948; Lepneva, 1966; 
Resh, Morse, and Wallace, 1975). Western Palearctic Region. 


Ceraclea (C.) cancellata (Betten) 
~ (Fig. 
Leptocerus cancellatus Betten, 1934: 256; male; Albany; Saranac Inn, New 
ork, 
Athripsodes cancellatus (Betten); Ross, 1944: 233. 
Athripsodes improcerus Edwards, 1956: 15. NEW SYNONYM. 

Color pattern Similar to that of maculata except light and dark areas usu- 
ally a little larger. Mesal surface of coxopodite with setose knob. Ventral 
process of inferior appendage absent. Harpago slender. Phallic parameres 
short, but present. Central and eastern North America. 
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Nigronervosa Group 


Generally large, dark species with wing veins particularly conspicuous 
(except mentiea, slossonae, and ophioderus). Species with white scales (erulla, 
erratica, and albosticta) have them scattered generally over the forewing ex- 
cept clusters at arculus and before stigma. Males of all members of this group 
have pair of large, lateral, sclerotized, ear-like lobes differentiated from 
main body of tenth tergite. In many species each of these lobes bears an 
additional process. Phallic parameres of all species except erulla have fine 
silky setae. Known females have mesal sclerite on ninth sternum between la- 
teral plates. 


Ceraclea (C.) erulla (Ross) 
(Fig. 
Athripsodes erullus Ross, 1938b: 90; male; presumably at Columbus; Gibraltar 
Island, Put-in-Bay, Ohio. 

White scales scattered over otherwise dark forewings. Center of face be- 
low antennae with tan setae, brown elsewhere on head. Tenth tergite with 
sharp apical points best seen in lateral view and with simple pair of ear-like 
lateral lobes. Mesal ridge of coxopodite produced apically in a long sharp pro- 
cess. Phallic parameres long, straight, acute. Ohio, North America. 


Ceraclea (C.) copha (Ross) 
(Fig. 50) 
Athripsodes cophus Ross, 1938a: 156; male; Urbana; Green River north of 
Pinedale, Wyoming. 

Forewings dark with brown setae, no white scales. Light tan setae on 
vertex and dorsal pair of facial warts, otherwise brown. Apex of tenth tergite 
hatchet-shaped in lateral view. Pair of extra lateral projections broad, espe- 
cially distally. Harpago abruptly narrowed subapically. Wyoming, North 
America. 


Ceraclea (C. ) ramburi Morse, new species 
(Fig. 51) 
Mystacida albimacula "varieté'' Rambur, 1842: 509; male; Brussels; Paris. 
Leptocerus albimacula (Rambur); MacLachlan, 1877: 298; 1880: 63, (misiden- 
tification). 
Leptocerus albimacula MacLachlan; Ulmer, 1907b: 42, type discussion. 

Male. Length 12.0 mm. Center of face with white setae, sides with 
brown, vertex and notum with white and brown intermixed. Forewings with 
intermixed white and brown setae giving a hoary appearance except white at 
arculus. Superior appendages short. Tenth tergite long with a pair of straight, 
acute lateral processes nearly as long as main tergite. Ventral lobe of coxo- 
podite broad, tapering to a small point. Harpago large and as long as the se- 
mimembranous subapico-dorsal lobe of the coxopodite. Phalicata with pair of 
lateral grooves. Phallic parameres capitate, each with apex bent and bearing 
several silky setae. Female unknown. 

Holotype. Rambur's description of his albimacula ''varieté"' agrees with 
two specimens over the label "albimacula" in the Brussels collection which 
Ulmer (1907b, specimens ''a" and ''b'') thought to have been the specimens 
subsequently identified by MacLachlan (1877, 1880) as Leptocerus albimacula 
(Rambur). Both specimens are in the De Selys Longchamps collection at the 
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Royal Institute of Natural Sciences in Brussels. Since, according to the above 
lectotype designation of albimacula and MacLachlan's misidentification, this 
species is without a name, it is here named Ceraclea (C. ) ramburi Morse, 
new species. The holotype (Ulmer's specimen ‘a") now bears labels, "Mysta- 
cides albimacula; Hagen; 333; Collection Selys Type, peptocs ue albimacula 
M.L., Revision Ulmer 1907, Leptocerus albimacula M. L. ; Leptocerus albi- 
macula McL., nec Rbr., +; Type, Leptocerus albimacula M. L. , (nec Rb. ); 
Type. ! 

Two paratypes include Ulmer's specimen "'b"' with labels, ''M. albimacula, 
* Type Hagen or R.; +Leptocerus albimacula McL. ?, nec Rbr. !; Collection 
Selys, Leptocerus albimacula M.L., Revision Ulmer 1907, Leptocerus albi- 
macula M. L. ?'' anda specimen in the Harvard Museum of Comparative 
Zoology in Cambridge with labels, "mai; mystacides albimacula; Hagen; Type 
10939." 


Ceraclea (C.) nigronervosa (Retzius) 
Fig. 
Phryganea nigronervosa Retzius, 1783: 56; type sex unknown; presumably at 
tockholm; Sweden (?). 
Athripsodes nigronervosus (Retzius); Kimmins, 1964: 156. 

Black species. Forewing membranes grey, venation fuscous, very con- 
spicuous, without scales. Male head setae all brown. Center of face of fe- 
males white to light tan, otherwise light brown. Tenth tergite short, the la- 
teral ear-like lobes well-defined. Some specimens with vestigial triangular 
projection on lobes or body of tergite. Inferior appendage with broad, rounded 
ventral lobe. Phallic parameres short, with silky setae clustered around 
moderately well-differentiated apical spine. Larvae found in sponge (Nielsen, 
1948; Resh, Morse, and Wallace, 1975). Transcontinental Palearctic Region 
and northwestern North America. 


Ceraclea (C.) erratica (Milne) 
(Fig. 

Athripsodes erraticus Milne, 1936: 58; male; Urbana; Chelsea, Quebec. 
Athripsodes erraticus Milne; Ross, 1944: 235, 

~ Dark, nearly black species. Forewings dark brown with veins conspicu- 
ous and with scattered white scales. Head setae of males and females mostly 
light brown to white in front, brown on vertex. Tenth tergite short, upturned, 
without sensilla; lateral ear-like lobes well-defined; extra lateral processes 
upturned, acute, nearly as long as tergite. Coxopodite with broadly rounded 
ventral lobe and saw-like mesal ridge with short stout setae. Harpago tiny. 
Phallic parameres fused a short distance basally and with silky setae clustered 
around large, stout apical spine. Great Lakes region, North America. 

Many paratypes of this species are misidentified specimens of albosticta 
and other close relatives. 


Ceraclea (C.) albosticta (Hagen) 
“Fis, 
Leptocerus albostictus Hagen, 1861: 276; female; Cambridge; Winthem, North 
merica. 
Athripsodes saccus Ross, 1938b: 89. NEW SYNONYM. 
Nearly black species. Forewings dark with scattered white scales. Head 
with many light brown and white setae. Tenth tergite very short, hardly 
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longer than short, broad superior appendages, and with strongly defined lateral 
lobes slightly longer, bearing stout setae. Mesal ridge of coxopodite large 

with a row of stout setae. Phallic parameres very long, slender. Great Lakes 
region, North America. 


Ceraclea (C.) mentiea (Walker) 
ae ee 
Leptocerus mentieus Walker, 1852: 71; male; London; St. Martin's Falls, Al- 
bany River, Hudson's Bay. 
Athripsodes mentieus (Walker); Ross, 1944, 232. 

Brown, lighter than preceding species of the group. Forewings brown with 
light maculations at arculus and before the stigma. Superior appendages small. 
Tenth tergite short, tall, hood-shaped. Apical sensilla very short with two or 
three near base long. Ear-like lateral lobes not strongly defined, with long 
stout setae. Subanal plate long, projecting beneath the apex of tenth tergite. 
Mesal ridge of coxopodite broad with row of stout setae. Phallic parameres 
short, broad basally, tapering to acute point. North central and northeastern 
North America. 

All subsequent workers through 1934 considered the species name a mis- 
spelling of the Latin masculine substantive ''mentiens" (meaning ''fallacy'' or 
"'sophism"') intended for use in apposition. After 1934, the original spelling 
was readopted. Since there is no "clear evidence of an inadvertent error. . . 
in the original publication" (Intern. Code Zool. Nomencl., Art. 32a(ii)), Iam 
following the opinion of more recent authors in considering the word a first 
declension Latin adjective. 


Ceraclea (C.) slossonae (Banks) 
(Big, 
Athripsodes slossonae Banks, 1938: 77; male; Cambridge; Belleair, Florida. 
Athripsodes daggyi Denning, 1948c: 254; Flint, 1966: 382. 

Color similar to mentiea. Tenth tergite very long with sensilla arranged 
asin mentiea. Vestigial extra lateral processes of tenth tergum short, trian- 
gular, directed anteriorly or dorsally. Ear-like lateral lobes moderately con- 
Spicuous with stout setae. Subanal plate long. Mesal ridge of coxopodite small 
with scattered setae. Phallobase ventral projection spoon-shaped. Parameres 
each thick, narrowed apically or sometimes a short distance subapically to 
acute downcurved terminus. Central and southeastern North America. 


Ceraclea (C.) ophioderus (Ross) 
eG nem 
Athripsodes ophioderus Ross, 1938a: 157; male; Urbana; Elizabethtown, Illi- 
nois, 

Color similar to mentiea. Genitalia similar to slossonae (Flint, 1966). 
However, tenth tergite not so long and more rounded apically. Vestigial extra 
lateral processes of tenth tergum longer, strongly bent posteriorly. Apex of 
ninth tergite projects more posteriorly. Mesal ridge of coxopodite broad with 
setae in a row along dorsal edge. Ventral projection of phallobase spatulate, 
more nearly flat in lateral view. Parameres more slender, at least 3 times 
as long as broad, and upturned apically. Central and southeastern North 
America. 
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Unplaced Species of Ceraclea (Ceraclea) 


The following comments are based wholly on published descriptions or on 
the examination of indeterminable female types. 


Ceraclea (C.) distinguenda (Martynov) 
Fig. 
Leptocerus distinguendus Martynov, 1936: 251; male; presumably at Calcutta; 
'  arra, Rewa Stace, 

This species is probably a member of the Fulva Group as is indicated by 
the caudal bend at the base of the semimembranous subapico-dorsal lobe of the 
coxopodite, a feature peculiar to species of that group. If this is so, this 
species can be separated from other members of the group by the longer, bifid 
mesal projection of the tenth tergite which extends beyond its lateral apical 
lobes. Rewa, India. 


Ceraclea (C.) floridana (Banks) 
Leptocerus floridanus Banks, 1903: 242; female; Cambridge; Biscayne Bay, 
Flori 
The abdomen of the female type is missing. The left wings are mounted 
dry on a separate slide. White and brown setae occur on the forewings in 
small patches giving a salt and pepper appearance unlike any Species now 
known from the southeastern United States. Florida, North America. 


Ceraclea (C.) nygmatica (Navas) 
Leptocerus nygmaticus Navas, 1917a: 8; female, Navas Collection, Zaragosa; 
aesarea, Cappadocia. 

Female holotype specimen much rubbed, but coloration is light, similar 
to senilis. However, the lateral grooves above the ninth sternum each have a 
more acute mesal extension, the distal flaps (""gonapophyses" of authors) are 
longer, and the bursal sclerite is longer than in senilis. The specimen pro- 
bably is of a species closely related to senilis whose male is yet unknown. 
Eastern Turkey. 


Ceraclea (C.) superba (Tsuda) 
(Fig. 
Leptocerus superbus Tsuda, 1942b: 292; holotype not selected; presumably at 
— Nara; syntypes from Keage and Kitadji-bashi, Kamogawa, Kyoto, 
Japan. 

No mention or illustration of the tenth tergite is given in the original des- 
cription. The species is placed here in the subgenus Ceraclea because the 
large semimembranous subapico-dorsal lobe of the coxopodite and its 
large mesal ridge with short stout setae are anaes similar to these features 
in the Nigronervosa Group. Japan. 


Subgenus Pseudoleptocerus Ulmer, 190%a 
Type species: Leptocerus squamosus Ulmer, 1905 (monobasic) 
(Figs. 60, 61, 62) 

Species of this subgenus may be distingui shed from others in Ceraclea by 
the long ventral margin of the phallobase and by the separate, sclerotized 
triangular region of the ninth sternum, sometimes highly modified. 

The subgenus contains 11 species, all of which are known only from 
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Africa. Mosely (1933) reviewed the genus Pseudoleptocerus at a point in time 
when only 4 species were known. Kimmins (1956) reassessed its taxonomic 
limits and excluded minor on the basis of wing venation characteristics, giving 
the species the replacement name minimus because of the homonomy occa- 
sioned by inclusion of the species in his genus Athripsodes. This species and 
pulchra are included here in Pseudoleptocerus due to the above mentioned tax- 
onomically and phylogenetically significant character states. The other Species 
making up the subgenus are listed in the section on material studied on page 4. 

The larva of Ceraclea (Pseudoleptocerus) schoutedeni (Nav4s) has been 
described by Marlier (1956) and Corbet (1958) and its case by Marlier (1954). 
Besides character states seen in other larvae of the genus Ceraclea, the head 
is especially large relative to the size of the body, and the parafrontal regions 
are absent. 


Subgenus Athripsodina Kimmins, 1963 
Type species: Leptocerus marginatus Banks, 1911 


Original designation) 


At least 48 species are included in this subgenus, all of which occur either 
in the Nearctic, the Palearctic, the Ethiopian or the Oriental Region. Two 
Species have Holarctic distributions. 

The species of Athripsodina are generally smaller than those in the subge- 
nus Ceraclea and lighter colored than those in Pseudoleptocerus and Ceraclea 
subgenera. Males of Athripsodina have the ventral apex of the phallobase cleft 
(except arielles). The tenth tergite of many species has a pair of rod-like 
lateral processes which arise on the ventro-lateral edges of the tergite, unlike 
somewhat similar processes of the Ceraclea (C.) Nigronervosa Group. These 
processes are especially longin the Spinosa and Tarsipunctata Groups in which 
Species they are separate from the main tergite nearly to the base. The pro- 
cesses have been lost independently at least 7 times (the Diluta Group, the 
sibirica-hastata line, the Arielles Group, dingwuschanella, variabilis, and 
within the Dissimilis and Marginata Groups). Generally the semimembranous 
subapico-dorsal lobe of the coxopodite and the harpago are smaller than in the 
subgenus Ceraclea. The phalicata is never a strongly defined tubular structure 
as is usual in the rest of the genus. 


Spinosa Group 


This group contains the only known African species of the subgenus. The 
Superior appendages are peculiar for the genus in being very long and slender. 
The tenth tergite is without sensilla and is acute apically. The lateral proces- 
ses of the tergite are as long as, or longer than, the mesal main portion. The 
fused bases of the inferior appendages are unusually long in batia and spinosa, 
with the basal plate fused to the anteriorly extended ventral portion of the phal- 
lic shield. The harpago is fused with the coxopodite and is apically bifid in 
batia and spinosa. The phalicata is very reduced in microbatia and inconspi- 
cuous or fused to the inner surface of the apical lobes of the phallobase in batia 
and spinosa. The periphallic processes and phallic parameres are absent. 
The pupa and case of microbatia have been described by Marlier (1956). 


Ceraclea (Athripsodina) microbatia (Marlier) 
Fig, 
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Leptocerus microbatia Marlier, 1956: 349; male; Tervuren; Uvira, Tanganika. 
A tiny (forewing length 6.4 mm.), very pale species. Lateral processes 

of tenth tergite 1 1/2 times as long as mesal main portion. Fused region of 
bases of coxopodites and ventral lip of phallic shield not projecting anteriorly: 
as far asin batia and spinosa. Harpago fused to coxopodite and tapering to 
acute apex. Phalicata poorly sclerotized and inconspicuous. Phallobase with 
a pair of rounded, longitudinal, dorso-lateral ridges especially pronounced 
apically. Uvira, Lake Tanganyika, Africa. 


Ceraclea (Athripsodina) batia (Mosely) 
Fie. 64) 
Leptocerus batia Mosely, 1939b: 6; male; Tervuren; Kiou, Kibati, Congo. 
Leptocerus fuscus Jacquemart, 1961: 66. NEW SYNONYM. 

Larger than preceding (forewing length 10.5-11.0 mm.), beige with an 
oblique gold stripe near base of forewing and with alternating light and dark 
regions along the apical fringe. Main body of tenth tergum 1/2 as long as la- 
teral processes, Bases of coxopodites, together with phallic guides, as long 
as externally visible portion of inferior appendage in lateral view. Ventral 
portion of phallic shield projecting anteriorly 3/4 as long as phallobase. Pair 
of sclerotized lips just inside apical lobes of phallobase fused with phallobase 
lobes and with each other ventrally; possibly these are the vestigial phalicata. 
Zaire, Africa. 


Ceraclea (Athripsodina) spinosa (Nav4s) 
ig. 6 
Leptocerus spinosus Navas, 1930: 333; male; Tervuren; Albertville, Congo. 
Leptocerus schoutedeni Mosely, 1939b: 14, NEW SYNONYM, 
Leptocerus bispinosus Jacquemart, 1961: 66. NEW SYNONYM. 

Smaller than preceding species (forewing length 8-9 mm.). Forewing 
chestnut color with lighter spot at apex. Mesal portion of tenth tergite abrup- 
tly narrowed just before middle, nearly as long as lateral processes, acute. 
Bases of coxopodites elongate anteriorly as in batia, but ventral portion of 
phallic shield not as long. A small triangular projection often present on cau- 
dal surface of coxopodite. Sclerotized lips inside apical lobes of phallobase 
larger, fused as in batia. Kalémié, Zaire, Africa. 

The slender apical portion of the tenth tergite is broken away in the type 
of schoutedeni, giving the false impression of a distinct species. 


Tarsipunctata Group 


Similar in general appearance to members of the Ceraclea (C.) Fulva 
Group. The forewings various shades of brown with light brown hairs in small 
patches, especially at the arculus. Lateral processes of tenth tergite very 
long, upturned, and nearly or completely separate from the main body of the 
tergite. Coxopodites each with acute ventral lobe (except brevis), rounded 
setose mesal ridge, and harpago large. Both pairs of phallic parameres 
present, although dorsal pair usually reduced and easily confused with pair of 
reticulate semimembranous dorsal lobes of phalicata. Phalicata membranous 
dorsally, supporting endophallic membranes in manner of Mexican taco. 
Lateral parameres each with subapical annulation. Phallobase narrow near 
base with pair of deep, rounded, oblique grooves. Ninth sternum and phallic 
shield with sclerotized strips present, though not always articulating. Phallic 


\ 
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shield strips short, each with large, rounded, extrinsic posterior projection 
especially evident in nepha and related new species. 


Ceraclea (Athripsodina) brevis (Etnier) 
(Fig. 66) | 
Athripsodes brevis Etnier, 1968: 188; male; Urbana; Garrison Ranger Station, 
row Wing County, Minnesota. 

Very similar to alagma except ventral lobe of coxopodite absent. Lateral 
processes of tenth tergum with obtuse, subapical angle. Apex of main body of 
tergum clavate in lateral view. Periphallic projections present, rounded. 
Pair of sclerotized longitudinal, rounded "wings" on either side of phallobase 
above oblique groove. Dorsal parameres fused in a partly sclerotized flap 
above phalicata. Minnesota, North America. 

Semimembranous subapico-dorsal lobes of coxopodites not fully expanded 
in teneral holotype. 


Ceraclea (Athripsodina) alagma (Ross) 
(Fig. 67) 
Athripsodes alagmus Ross, 1938a: 155; male; Urbana; Fox Lake, Illinois. 
Very Similar to brevis except ventral lobe of coxopodite normal for the 
group, acute. Periphallic projections hardly evident. North central and 
northeastern North America. 


Ceraclea (Athripsodina) tarsipunctata (Vorhies) 
| Fig. 
Leptocerus tarsi-punctatus Vorhies, 1909: 694; holotype not selected; syntype 
male at Cambridge; Wisconsin. 
Athripsodes tarsi-punctatus (Vorhies); Ross, 1944: 229. 

Main body of tenth tergite gradually tapered and downcurved in a rounded 
hood. Lateral processes not as curved aS in brevis and alagma. Phallobase 
long, without lateral 'wings."’ Lateral parameres very gradually downcurved. 
Dorsal parameres appearing as pair of weakly sclerotized paddles above phali- 
cata. Northern and eastern North America. 


Ceraclea (Athripsodina) nepha (Ross) 
Hig OO) 60% 
Athripsodes nephus Ross, 1944: 230; male; Urbana; Des Plaines River, Rose- 
crans, Illinois. 

Main portion of tenth tergite clavate apically in lateral view. Lateral pro- 
cesses 1/2 as long as main body, strongly curved dorsad. Periphallic projec- 
tions long, digitate. Lateral parameres each upcurved beyond subapical annu- 
lation. Otherwise similar to tarsipunctata. Central North America. 

The paratype collected with the holotype is a specimen of the following 
species. 


Ceraclea (Athripsodina) protonepha Morse and Ross, new species 
(Fig. 70) 

Male. Length 9.0-10.0 mm. Head and thoracic sclerites and antennae 
medium reddish-brown. Legs and palps somewhat lighter. Tarsal segments 
darker apically. Wing membranes light brown. All specimens in alcohol so 
that wing setal coloration pattern indiscernible. General structure typical for 
genus, 
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Genitalia as in figure 70. Ninth tergum overhangs bases of superior ap- 
pendages and tenth tergites. Superior appendages long, slender subapically. 
Mesal tenth tergite clavate in lateral view, with subapico-dorsal margin near- 
ly straight. Lateral processes long, extending as nearly straight pieces to 
apical enlargement of mesal process. Inferior appendages and phallus similar 
to those of nepha. : 

Female. Length 9.0-10.0 mm. Indistinguishable from tarsipunctata and 
nepha. | 

Holotype. Male, Virginia, Norfolk Co., along north edge of Lake Drum- 
mond, Dismal Swamp, May 18, 1963, R. L. Hoffman. Deposited atI.N.H.5., 
Urbana, Illinois. 2 

Paratypes. Florida: Okaloosa County, Blackwater River, 2.5 miles west 
of Holt, 24 April, 1970, W. L. and J. C. Peters, M. L. Pescador, J. Jones. 
Many males and females. Deposited in the Florida State Collection of Arthro- 
pods at Florida A. & M. University. Same but 8 May, 1970, 20 males. Depo- 
sited at U.S.N.M., Washington. Same except Peadton Bridge 4.5 miles north- 
west of Cannon Town, 25 April, 1970, 3 males. Deposited in the Fla. State 
Col. Arth. Georgia: Tift County, Little River at U.S. Rt. 82, 18 April, 1972 
V. H. Resh and J. C. Morse, 98 males, many females. Deposited at U.S.N. 
M., Washington. Appling and Toombs County line, Altamaha River at U.S. Rt. 
1, 8-10 April, 1974, Sherberger and Hager. Deposited at U.S.N.M., Washing- 
ton. 

This species is very similar to nepha except that the lateral processes of 
the tenth tergum are nearly straight and extend 3/4 the length of the mesal ter- 
gite. The mesal tergite is nearly straight along its subapico-dorsal margin in 
lateral view. 


Arielles Group 


Antennae brown, flagellum annulated with white at base of each proximal 
segment. Wings light brown with white mark at arculus, Only one species in 
the group is known. 


Ceraclea (Athripsodina) arielles (Denning) 
Fig. 71) 
Athripsodes arielles Denning, 1942: 48; male; St. Paul; Coon Creek, Anoka 
County, Minnesota. 
Athripsodes pfadti Denning, 1948b: 17. NEW SYNONYM. 

Superior appendages broad. Tenth-tergite short, broad, upturned apically. 
Inferior appendages each with short ventro-basal lobe. Harpago disc-shaped 
apically. Phallobase forming large sleeve, not cleft apico-ventrally. Para- 
mere lobes and spines partially retracted when at rest. Phalicata represented 
by a pair of semimembranous plates offset to the right. Ventral lip of phallo- 
base protracted into a long, angled, sclerotized strip which rests below the 
parameres and phalicata when retracted; tilts apico-ventrally when phallic 
structures extruded, with the flat, anterior strip bending dorsad. North cen- 
tral North America. 


Dissimilis Group 


Head and thoracic sclerites reddish brown with predominately white setae. 
Forewings brown, darker apically, each with small white mark at arculus. 
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Superior appendages broad basally, fused for at least half their length. Tenth 
tergite short, without lateral processes (except wetzeli). Phallobase asymme- 
trical apically with left lobe narrower than right and curved ventrad. Dorsal 
sclerotized strip similar to that seen in arielles often evident. Paramere 
spines retracted to approximately the same depth within phallobase. 


Ceraclea (Athripsodina) wetzeli (Ross) 
Fig. 72) 
Athripsodes wetzeli Ross, 1941: 94; male; Urbana; Kettle Creek, Clinton Coun- 
ty, Pennsylvania. 

Superior appendages broad, slightly narrowed subapically, shorter than 
tenth tergite. Tenth tergite nearly truncate apically in lateral view, acute 
from above. Pair of lateral processes arise from sides of base of tergite ra- 
ther than from lower edges as is usual in most of subgenus. Inferior appendage 
with short, rounded ventral lobe. Harpago small. Phallobase asymmetrical 
apically, but with left lobe not as narrow as in most species of Dissimilis 
Group. Northeastern North America. 


Ceraclea (Athripsodina) miyakonis (Tsuda) 
Bigs % 
Leptocerus miyakonis Tsuda, 1942b: 289; holotype not selected; presumably at 
Nara; syntypes from Keage, from Kamogawa, and from Arashiyama, 
Kyoto, also from Imazu, Shiga, Japan. 
Superior appendages longer than tenth tergite. Tenth tergite upturned 
apically, without lateral processes. Ventral lobe of coxopodite very long. 
Japan. 


Ceraclea (Athripsodina) sobradieli (Navas) 
(Fig. 7 
Leptocerus sobradieli Navas, 191'7b: 7; male; Navas collection, Zaragosa; 
obradiel, Zaragosa, Spain. 

Superior appendages longer than tenth tergite. Tenth tergite broadly ex- 
cavated laterally before apex; apex nearly straight in side view. Ventral lobe 
of coxopodite longer than in wetzeli. Left apical lobe of phallobase short, nar- 
row, strongly hooked downward. Northern Spain and southern France. 


Ceraclea (Athripsodina) dissimilis (Stephens) 
Fig. 
Leptocerus dissimilis Stephens, 1836: 190; male; London; Britain. 
Athripsodes dissimilis (Stephens); Kimmins, 1964: 174. 
Superior appendages longer than tenth tergite. Tenth tergite strongly up- 
turned apically. Ventral lobe of coxopodite very long, truncate. Phallobase 
with left lobe not so strongly hooked as in sobradieli. Europe. 


Ceraclea (Athripsodina) indistincta (Forsslund) 
Fig. 
Leptocerus indistinctus Forsslund, 1935: 8; male; Stockholm; I-chi-chang, 
Szechwan, China. 

Similar to dissimilis except superior appendages rounded apically in dor- 
sal view and ventral Iobe of coxopodite smaller, slightly downcurved apically. 
Szechwan, China. 

According to the curator, P. I. Persson, the type abdomen is probably lost. 
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Ceraclea (Athripsodina) lobulata (Martynov) 
Fig. 

Leptocerus lobulatus Martynov, 1935: 223; holotype not selected; type deposi- 
tion unknown; syntypes from Amur, Zeja, and ee Rivers near Bla- 
gove stshensk, Siberia. 

Superior appendages narrower apically than in ‘ndiehmcta in dorsal view. 
Ventral lobe of coxopodite small, upturned apically. Left lobe of phallobase 
acute, downcurved, but not strongly hooked as in sobradieli. Amur region, 
Siberia. | 


Diluta Group 


Genitalia of two species composing this group very similar, but size and 
color differences quite marked. Superior appendages subtriangular. Tenth 
tergite without lateral processes, its apex with pair of high, sensilla-bearing 
ridges. Inferior appendages each with very short, rounded ventral lobe. Phal- 
lus short, with small, ventral, semicircular excision in lateral view. Left 
paramere spine about same size as right, but retracted much more deeply. 


Ceraclea (Athripsodina) diluta (Hagen) 
(Fig. 78) 
Leptocerus dilutus Hagen, 1861: 277; male; Cambridge; Chicago, [llinois. 
Leptocerus retactus Banks, 1914: 263. NEW SYNONYM. 
Athripsodes dilutus (Hagen); Ross, 1944: 231. 

Smaller than perplexa, forewing of male only 8.5-10.0 mm. long. Ligh- 
ter, with head and thoracic sclerites light to reddish-brown with tanor white 
setae. Forewings medium brown with conspicuous light mark at arculus. 
Wing veins not especially conspicuous. Coxopodite with mesal ridge high, 
well-differentiated. North central and eastern North America. 


Ceraclea (Athripsodina) perplexa (MacLachlan) 
Fig. 79) 
Leptocerus perplexus MacLachlan, 1877: 302; holotype not selected; type depo- 
sition unknown; syntypes from St; Petersburg, Russia, and from 
East Bothnia and Kuusamo, Finland. 

Male forewing 12-13 mm. long. Head and thoracic sclerites very dark 
reddish-brown or black. Forewings dark brown with very small light mark at 
arculus and veins quite conspicuous. Coxopodite with mesal ridge only slight- 
ly elevated, not protracted as in diluta. Paramere spines thinner and ae as 
strongly sclerotized asin diluta. Northern Europe. 

A note in the files of the British Museum (Natural History) in London indi- 
cates, ''Type in Helsinki Mus. ?" 


Annulicornis Group 


Head and thoracic sclerites various shades of brown with light setae. In 
most species (except aurea, sibirica, and hastata), vertex and middle portion 
of mesonotum form dark mesal stripe with temporal regions and lateral por- 
tions of notum lighter. Proximal antennal segments annulated with white ba- 
sally. Superior appendages generally short and tenth tergite long, upturned, 
and usually rounded apically. Inferior appendages either slender (most spe- 
cies) or broad basally (aurea, sibirica, and hastata), each with ventral lobe at 
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least as long asin annulicornis. Phallic guides of coxopodite usually broad 
and often rather long. Left paramere spine reduced in all species and seta- 
like in most species. Anterior end of phallobase greatly enlarged in annulicor- 
nis, ruthae, bicalcarata, and probably in shuotsuensis with large retracted 
Teft paramere lobe mostly filling it. Phalicata reduced to pair of semisclero- 
tized plates offset to the right. 


Ceraclea (Athripsodina) aurea (Pictet) 
Fig. 80) 
Mystacide aurea Pictet, 1834: 164; male (?); type deposition unknown; Troinex, 
near Geneva. 
Leptocerus aureus (Pictet); Martynov, 1924: 113. 

Head and thorax fuscous with white and few golden brown setae. Fore- 
wings with rich golden-brown setae obscuring wing veins, with distal margin 
darker, and with slightly lighter spot at arculus. Superior appendages longer 
than in other Annulicornis Group species. Tenth tergite somewhat hatchet- 
shaped apically and with long lateral processes. Inferior appendages broad, 
each with long, curved ventral lobe dark apically. Harpago large, blunt. 
Phallic guides broad, short. Apico-lateral lobes of phallobase each with large, 
lateral triangular projection. Left paramere spine short, stout, deeply retrac- 
ted. Europe. 

A single male without abdomen is in the Natural History Museum in Geneva. 
The printed label is apparently a substitute for Pictet's and is not particularly 
helpful for recognizing his type. Itis possible, however, that this is the single 
specimen which Pictet originally described (Zwick, 1971; Botosaneanu and 
Schmid, 1973). 


Ceraclea (Athripsodina) sibirica (Ulmer) 
Fig. 8 
Leptocerus sibiricus Ulmer, 1906: 36; male; Leiden; Psiskia, Amur, Siberia. 
Leptocerus sibiricus Ulmer; Martynov, 1935: 218. 

Head and thorax uniformly dark reddish-brown, nearly black. Forewings 
with golden setae except brown setae in three patches: over stigma, in region 
of similar size beyond arculus, and in apical patch nearly as large as each of 
first two. Superior appendages short, fused basally. Tenth tergite without 
lateral processes. Coxopodites broad, each with moderately long ventral lobe 
terminated by short, semimembranous, outcurved process. Phallic guides 
very broad and long. Harpago larger than in aurea, much larger than in other 
species of group. Left paramere spine short, stout, beneath greatly enlarged 
right paramere spine. Phallobase short dorsally. Amur region, Siberia. 

Lectotype. Two specimens (1 male, 1 female), are in the Albarda collec- 
tion in the Netherlands National Museum of Natural History in Leiden. The 
male, bearing labels, "Amur, Psiskia; Leptocerus sp. descr. ¢; Coll. Albarda, 
aug. 1892; Leptocerus sibiricus Ulmer, 2 types!; Museum Leiden, Leptocerus 
sibiricus, Det. Ulmer; Cat. No. 1," is here designated the LEC TOTY PE. 

The female PARALECTOTYPE bears labels, "Amur, Chabarofka; Leptocerus 
sp. descr. 6; Coll. Albarda, aug. 1892; Museum Leiden, Leptocerus sibiricus, 
Det. Ulmer; Cat. No. 2." 


Ceraclea (Athripsodina) hastata (Botosaneanu) 
Fig, 
Athripsodes hastatus Botosaneanu, 1970: 380; male; presumably at Warsaw; 
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Hjangam-ri, District Hjangsan-chon, Mts. Mjohjang-san, Korea. 
Very similar to ‘sibirica. Superior appendages much shorter. Apical 
process of each coxopodite lobe ("'épine robuste"') thinner and more strongly 
sclerotized. Korea. 


Ceraclea (Athripsodina) excisa (Morton) 
Fig. 8 
Leptocerus excisus Morton, 1904: 67; holotype not selected; type deposition 
unknown; brook near Ekends, Finland. 

Athripsodes perplexus nordus Milne, 1934: 15. NEW SYNONYM. 
Athripsodes miscus Ross, 1941: 93. NEW SYNONYM. 
Athripsodes scopulosus Leonard and Leonard, 1949: 6. NEW SYNONYM. 

Head and thoracic sclerites dark fuscous. Forewings concolorous brown 
except small testaceous spot at arculus. Tenth tergite long, upturned and 
acute apically in lateral view. Lateral processes short. Inferior appendages 
thin, each with moderately long, slender ventral lobe rounded apically. Har- 
pago tiny. Phallic guide variable. Phallus strongly curved ventrad. Left 
paramere spine seta-like. Northern Holarctic Region. 


Ceraclea (Athripsodina) annulicornis (Stephens) 
Fig, 

Leptocerus annulicornis Stephens, 1836: 199; female; London; Britain. 
Athripsodes annulicornis (Stephens); Ross, 1944: 232. | 

~ Dark mesal stripe of head and notum evident. Wings brown with light 
yellowish arculus mark more evident than in related species. Tenth tergite 
acute from above, and with short, finger-like lateral processes, Ventral 
lobe of each inferior appendage relatively short, rounded apically. Phallic 
guide not protracted. Phallobase very large and bulbous anteriorly. Seta- 
like left paramere spine often absent. Right permet: spine large with a 
sclerotized basal plate. Holarctic Region. 


Ceraclea (Athripsodina) ruthae (Flint) 
(Fig. 85) 
Athripsodes ruthae Flint, 1965: 174; male; Washington; Fort River, East Am- 
herst, Massachusetts. 

Generally fuscous except pale at anal angle of forewing. Tenth tergite ta- 
pering and broadly rounded apically from above and with long slender lateral 
processes. Ventral process of coxopodite blunt apically, nearly as long as 
main body of inferior appendage. Mesal ridge of coxopodite produced into long, 
finger-like lobe. Phallic guides broad but not projecting. Phallobase bulbous 
anteriorly with retracted left spine seta-like. Ventral margin of phallobase 
with broad rounded excision in lateral view. Northeastern North America. 

The apical processes of the pupa and the pupal case have been figured by 
Leonard and Leonard (1949, figs. 4, 9) from metamorphotypes misidentified 
as scopulosus, 


Ceraclea (Athripsodina) bicalcarata (Schmid) 
Fig. 

Athripsodes bicalcaratus Schmid, 1970a: 121; male; presumably at Warsaw; 
River Delger Méron, 8 km. north of Somon Burenchaan, Hovsgol 
Province, Mongolia. 

Dorsal stripe reddish-brown, lateral areas fulvous. Forewings reddish- 
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brown, each with opaque testaceous stigma. Superior appendages short, fused 
most of their length. Tenth tergite upturned from the middle, acute from 
above, and with short, slender lateral processes. Ventral lobe of each coxo- 
podite long, broad basally, acute apically; phallic guides broad, projecting; 
setose mesal ridge as long as broad. Phallus similar to that of ruthae, but 
with acute ventral angle about midway. Mongolia. 


Ceraclea (Athripsodina) shuotsuensis (Tsuda) 
, Fig. 87 
Leptocerus shuotsuensis Tsuda, 1942a: 233; male; presumably at Nara; Shuo- 
(volt 3 (Sle) WOPliem KOTRa, 
Very similar to bicalcarata. Ninth tergite truncate rather than acute 
apically. Superior appendages nearly as long as tenth tergite. Tenth tergite 
not as strongly bent dorsad as in bicalcarata. Korea. 


Riparia Group | 


Color pattern consistently light reddish-brown head and thorax and con- 
colorous light brown forewings (except modesta and isurumuniya). Superior 
appendages relatively short and usually fused basally. Tenth tergite of vari- 
ous shapes and usually bearing pair of slender lateral processes. Inferior 
appendages each with very strong ventral lobe positioned at acute angle with 
respect to main body of coxopodite. This lobe with at least one and as many 
as three strong spines, two of which are apical with third subapical on ventral 
margin. Paramere spines (absent in isurumuniya) lined up in a peculiar fa- 
shion: left (anterior) spine with its apex usually inserted into eliptical opening 
at base of right (posterior) spine. All specimens examined have left spine 
bent somewhat near base. 


Ceraclea (Athripsodina) riparia (Albarda) 
Fig. 8 
Leptocerus riparius Albarda, 1874: 231; holotype apparently not selected; 2 
male syntypes in B. M.(N.H.), London; syntypes from Batavia and 
Germania. | 
Leptocerus riparius Albarda; Martynov, 1924: 116. 

Ninth tergum with pair of small dimples. Superior appendages short, 
narrowed subapically. Tenth tergite slightly clavate in lateral view, its late- 
ral processes long, relatively thick. Ventral lobe of coxopodite with two or 
three stout apical spines. Phallus large with anterior portion nearly twice as 
large as posterior apical portion. Ventral margin deeply excised in lateral 
aspect. Central Europe. 


Ceraclea (Athripsodina) yangi (Mosely) 
(Fig. 89) 
Leptocerus yangi Mosely, 1942: 347; male; London; Foochow, China. 

Ninth tergum with pair of small dimples. Superior appendages and tenth 
tergite similar to those of riparia. Ventral lobe of coxopodite with three api- 
cal spines not as stout as those of riparia. Phallus small, anterior and pos- 
terior ends of approximately equal size, and ventral margin not as strongly 
excised. Foochow, China. 
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Ceraclea (Athripsodina) modesta (Banks) 
(Fig. 90 : 
Leptocerus modestus Banks, 1920: 350; male; Cambridge; Kapua near Tum- 
bong, Hiang, Borneo. oS 

Head and thorax fuscous with white setae. Forewings concolorous golden 
brown except white setae in band from vein 1A to hind margin and from wing 
base to arculus. Dark setal fringe apically. Superior appendages short, roun- 
ded, separated basally. Tenth tergite long, slightly clavate from the side, ta- 
pered from above. Lateral lobes of tenth tergite nearly as long as tergite, 
each with very large subapical, lateral spine. Ventral lobe of coxopodite with 
single large apical spine. Harpago flattened apically. Semimbranous anterio- 
dorsal portion of phallobase greatly enlarged, extending cephalad far beyond 
phallic foramen (thin line on ventral margin in Fig. 90D). Left apical lateral 
lobe of phallobase with wide, rounded longitudinal groove. Right lateral lobe 
narrow. Borneo and Timor. 

Lectotype. Nine syntypes are in the collection of the Harvard Museum of 
Comparative Zoology at Cambridge, Massachusetts. The first specimen of 
the series is a male bearing Banks' identification label and data, ''Kapua near 
Tumbon, Hiang Borneo. 17.81. Grobowsky; Type 10890.'' This male is here 
designated the LECTOTYPE of Leptocerus modestus, 

The lectotype and paralectotypes do not agree with Ulmer's (1951) figures, 
particularly in the shape of the tenth tergum. Apparently he had another spe- 
cies before him. 


Ceraclea (Athripsodina) isurumuniya (Schmid) 
Fig, 
Leptocerus isurumuniya Schmid, 1958: 123; male; Schmid collection, Ottawa; 
Kitulgala, Ceylon. — 

Head and thorax fuscous with white and brown setae. Forewings uniformly 
fuscous. Ninth tergum narrow. Superior appendages very short, rounded, 
separated basally. Tenth tergite narrow and very long. Lateral lobes of tenth 
tergite also very long, slender, contiguous beneath main tergite apically, each 
with large apical spine surrounded by thin membrane. Ventral lobe of coxopo- 
dite with single apical spine. Harpago flattened, blade-like. Phallus very 
reduced with lateral parameres absent. Dorsal parameres apparently present, 
weakly sclerotized. Ceylon. 


Ceraclea (Athripsodina) forcipata (Forsslund) 
Fig. 
Leptocerus forcipatus Forsslund, 1935: 9; male; Stockholm; Pe-lin-kou, Szech- 
oe Wan, Onin! 

Superior appendages 1/2 as long as tenth tergite, fused basally. Tenth 
tergite upturned apically. Main body of inferior appendage slender, arched 
caudad. Ventral lobe of coxopodite originates baso-laterally, then curves 
posteriorly with huge apical and smaller subapical spines. Phallobase with 
large, bulbous anterior end. Left lateral apical lobe of phallobase narrower 
than right lobe. Szechwan, China. 


Ceraclea (Athripsodina) flava (Banks) 
Fig. 93) 
Leptocerus flavus Banks, 1904: 212; male; Cambridge; Falls Church, Virginia. 
Athripsodes flavus (Banks); Ross, 1944: 228. 
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Superior appendages and tenth tergite similar to those of forcipata. Infe- 
rior appendage of same general shape as that of forcipata, but ventral lobe and 
apical spines smaller. Setose mesal ridge of coxopodite with rounded projec- 
tion on caudal surface. Phallus similar to that of forcipata, but left apical 
lobe not sharply set off by subapical constriction; small, deep excision of ven- 
tral surface evident in lateral view. Central and eastern North America. 


Ceraclea (Athripsodina) kamonis (Tsuda) 
Fig, 9 
Leptocerus kamonis Tsuda, 1942b: 290; holotype not selected; presumably at 
Nara; Kitadji-bashi, Kamogawa, Kyoto, Japan. 
Tenth tergite apparently without lateral processes. Main body of inferior 
appendage shaped as in forcipata and flava. Ventral lobe of coxopodite massive, 
relatively short, with single, very large, downcurved spine. Japan. 


Ceraclea (Athripsodina) ancylus (Vorhies) 
Fig. 9 
Leptocerus ancylus Vorhies, 1909: 691; holotype not selected; syntype male at 
Cambridge; Dane County, Wisconsin. 
Athripsodes ancylus (Vorhies); Ross, 1944: 227. 

Superior appendages and tenth tergite similar to those of forcipata and 
flava. Main body of inferior appendage also of same general form as those 
species. Ventral lobe of coxopodite long, slender, with a single large apical 
spine. Phallobase with left apical lobe approximately same size as right and 
without deep ventral excision. Central and eastern North America. 


Ceraclea (Athripsodina) neffi (Resh) 
Athripsodes neffi Resh, 1974: 269; male; Urbana; Thoroughfare Gap, Broad 
Run, Bull Run Mountains, Fauquier Co., Virginia. 

Similar in many respects to ancylus, but differing in that tenth tergite 
narrower in lateral view, with greatest width about 1/3 it length (greatest 
width about 1/2 its length in ancylus). Ventral aspect of ventral lobes of coxo- 
podites angled posteriorly rather than curved mesad as in ancylus, Harpago 
of neffi shorter and broader. Kentucky and Virginia, North America. 


Ceraclea (Athripsodina) nankingensis (Hwang) 
Fig. 
Leptocerus nankingensis Hwang, 1957: 389; male; Nanking; Nanking, Kiangsu, 
hina. 
Similar to ancylus but with superior appendages narrow subapically and 
tapered. Ventral lobe of coxopodite slender, downcurved apically, with single 
large apical spine. Kiangsu, China. 


Marginata Group 


Head and thorax light reddish-brown except in martynovi dark reddish 
fuscous. Forewings with light and medium brown setae in patches, especially 
along veins, forming irrorate pattern. Species marginata and martynovi have 
white setae in anal region of forewings and dark apical fringes similar to pat- 
tern in modesta. Main body of inferior appendage very reduced, semimbra- 
nous and inconspicuous in martynovi and marginata, absent in fooensis. Supe- 
rior appendages long and tapered. Tenth tergite short, without lateral processes 
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Paramere spines retracted to same depth within phallobase, fused in fooensis. 


Ceraclea (Athripsodina) fooensis (Mosely) 
Fig. 97) 
Leptocerus fooensis Mosely, 1942: 348; male; London; Foochow, China. 
Tenth tergite abruptly narrowed and nearly acute from above with pair of 
transverse, subapico-dorsal, sensilla-bearing ridges. Functional inferior 
appendage enlarged and recurved apically with apical crown of seta-bearing 
teeth. Mesal margin of coxopodite with four ridges: (a) ventral ridge with 
long setae, (b) longitudinal ridge with short, stout setae, (c) narrow, projec- 
ting, inconspicuous transverse ridge without setae, and (d) dorsal, longitudi- 
nal ridge without setae. Paramere spines fused. Phallobase long, without 
anterior bulbous development. Foochow, China. 3 


Ceraclea (Athripsodina) martynovi (Forsslund) 
. Fig. 
Leptocerus forcipatus Martynov, 1936: 253; male; presumably at Calcutta; 
Harra, Rewa State, India. Name preoccupied by Forsslund, 1935. 
Leptocerus martynovi Forsslund, 1940: 48, new name. 
Athripsodina martynovi (Forsslund); Kimmins, 1963: 278. 

Hindwing with M vein unbranched. Superior appendages and tenth tergite 
acute from above, slender from side. Pair of low, rounded ridges near base 
of tenth tergite. Ventral lobe of coxopodite huge, bent mesad in rounded arch 
about midway and tapering to acute apex. Phallobase with bulbous anterior 
enlargement, Rewa, India. 


Ceraclea (Athripsodina) marginata (Banks) 
Fig. 9 i 
Leptocerus marginatus Banks, 1911: 105; female; Cambridge; Pusa, Bengal, 
India. 
Athripsodina marginata (Banks); Kimmins, 1963: 276. 

Hindwing with M vein simple. Tenth tergite slightly clavate in lateral 
view, nearly truncate from above. Ventral lobe of coxopodite shorter than in 
two preceding species with bare subapico-ventral lobe, small crown of seta- 
bearing apical teeth, and angled baso-mesal, seta-bearing ridge. Phallobase 
small with slightly sclerotized phalicata lobes protruding from beneath semi- 
membranous apico-dorsal hood. Bengal, India. 


Unplaced, Examined Species of Ceraclea (Athripsodina) 


The following species can not be placed in any of the groups discussed 
above, nor have their phylogenetic relationships with those groups been ascer- 
tained. Rather than assign each species to a separate unassociated group, 
they are listed here for convenience pending a clearer understanding of their 
genealogic relationships. 


Ceraclea (Athripsodina) dingwuschanella (Ulmer) 
Fig. 100) 
Leptocerus dingwuschanellus Ulmer, 1932: 57; male; presumably at Hamburg; 
Dingwuschan, China. 
Leptocerus dingwuschanellus Ulmer; Schmid, 1965: 147. 
Head and thorax reddish fuscous with white and brown setae. Forewings 
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dark brown with gold-red to gold-yellow setae along posterior basal quarter, 
gold-yellow at arculus and a large patch of gold-yellow at apex. Superior ap- 
pendages slender and rounded apically. Tenth tergite shorter with narrow 
apical excision, pair of subapical, transverse carina with sensilla, and with- 
out lateral processes. Coxopodite relatively simple, without ventral lobe. 
Harpago 1 1/2 times as long as semimembranous subapico-dorsal lobe of coxo- 
podite. Lateral phallic paramere spines arranged as in Riparia Group except 
left (anterior) spine not bent. Dorsal parameres present, with left lobe appa- 
rently much longer; each lobe bears a short, sclerotized hook. Southeastern 
China. 

This species may have arisen near the base of the lineage leading to the 
Riparia Group as is indicated by the derived arrangement of its paramere spines. 


Ceraclea (Athripsodina) ensifera (Martynov) 
| Fig. 
Leptocerus ensifer Martynov, 1935: 228; type sex and deposition unknown; Ri- 
ver Lefu, near the lake Chanka, Amur, Siberia. 

Head and thorax mostly light reddish-brown with white and light brown se- 
tae. Forewings with concolorous light reddish-brown setae except very small 
- whitish mark at arculus. Sclerotization of ninth sternum discontinuous with 
narrow membranous strip dividing it all the way to the anterior margin; pos- 
terior ventral corners of sternum greatly elongate. Tenth tergite narrow, 
slightly clavate; lateral processes thick with subapical, dorsal triangular pro- 
jection. Inferior appendages narrow from the side, each with long, saber-like 
phallic guide. Harpago long. Left paramere spine very reduced. Amur re- 
gion, Siberia. , 

This species closely resembles kashingensis on several points. Its phal- 
lus has several derived character states in common with that of kolthoffi. The 
elongate, saber-like phallic guides of the coxopodites are reminiscent of those 
of variabilis. 


Ceraclea (Athripsodina) kashingensis (Tsuda) 
Fig. 10 
Leptocerus kashingensis Tsuda, 1943: 105; type sex unknown; presumably at 
Nara; Kashing, Chekiang Prov. , China. 

Very similar to ensifera. Superior appendages more rounded apically 
from above. Tenth tergite narrower and lateral tenth tergal lobes narrower 
and curved mesad. Chekiang, China. 

This species is closely related to ensifera as is indicated by the peculiar 
shape of the ninth sternum. ea ies 


Ceraclea (Athripsodina) kolthoffi (Ulmer) 
(Fig. 1 
Leptocerus kolthoffi Ulmer, 1932: 55; male; Stockholm; Kiangsu Prov. , China. 
Leptocerus inchinus Mosely, 1942: 347. NEW SYNONYM. 

Head and thorax light reddish-brown with mostly white and few light brown 
setae. Forewings with short white and brown setae thoroughly intermixed ex- 
cept small white arculus and small brown region just beyond arculus. Superi- 
or appendages fused basally but acute and widely separated apically. Tenth 
tergite forming narrow hood, the lateral projections thick with short, trans- 
verse, subapical ridge. Inferior appendages narrow from side with mesal 
ridge protracted in dagger-like process. Harpago large. Left paramere 
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spine seta-like, deeply retracted. Left lateral lobe of phallobase narrower 
than right, subacute apically. Southeastern China. 

This species is possibly a member of a small monophyletic group with 
ensifera, kashingensis, major, and variabilis. Each of these species bears 
one or more derived character states in common with one or two of the other 
species. However, each species has diverged very strongly such that it is 
difficult to specify their sequence of development or the position of the group 
in the evolutionary tree of the subgenus. On the basis of the arrangement of 
the paramere spines in ensifera and kolthoffi, however, itis possible that | 
these species may be members or close relatives of the Annulicornis Group. 
The discovery of other related species would probably give considerable help 
in determining these relationships. 


Ceraclea (Athripsodina) ungulifera (Kimmins) © 
Fig. 107) 
Athripsodes ungulifera Kimmins, 1963: 279; male; Stockholm; Kambaiti, 6700 
t., northeastern Burma. 

Head and thorax dark reddish-fuscous. Wings uniform reddish-brown. 
Genitalia of male resemble those of Tarsipunctata Group in having long, well- 
separated lateral processes of tenth tergum. However, phallus without distinct 
phalicata, phallotremal sclerite deep within phallobase and peculiar third para- 
mere spine present. Northeastern Burma. 


Ceraclea (Athripsodina) variabilis (Martynov) 
Fig. 10 
Leptocerus variabilis Martynov, 1935: 225; type sex and deposition unknown, 
Village Bikin, Bikin River (trib. of Ussuri), Amur, Siberia. 

Thorax dark reddish-fuscous, head lighter, both with white setae. Fore- 
wings brown with dark brown setae in a large apical patch, and in smaller pat 
ches over the stigma and beyond the arculus. Otherwise long whitish setae 
give wings hoary appearance. Superior appendages short, divergent. Ninth 
tergum with a pair of dimples. Tenth tergite broad from above, without late- 
ral processes. Inferior appendages narrow from the side, each with short, 
narrow ventral lobe and long, sinuate phallic guide. Phallic shield broad 
ventrally, not fused to bases of coxopodites. Phallobase short dorsally, late- 
ral parameres subequal in size and retracted to about same depth, and dorsal 
parameres present as tiny sclerotized plates near the dorsal apex. Amur 
region, Siberia. 

The phallic guides of the cones of this species resemble those of 
ensifera. Its phallus is not very different in appearance from that of sibirica. 


Ceraclea (Athripsodina) 
for which Adequate Study Material is Unavailable 


Males of the following species were not available for comparative study. 
The descriptive literature is not adequate for the determination of their proba- 
ble phylogenetic placement. 


Ceraclea (Athripsodina) major (Hwang) 
Fig. 10 
Leptocerus major Hwang, 1957: 390; male; the Chinese Science College, In- 
sect Research Institute; Yao Shan, Kwangsi Prov., China. 
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Close to variabilis according to Hwang, but tenth tergite slightly clavate 
from the side, narrower from above. Ventral lobe of coxopodite larger. Phal- 
lic guides broader. Harpago with two apical lobes widely divergent. Kwangsi, | 
China. 


Ceraclea (Athripsodina) mitis (Tsuda) 
Fig. 105) 
Be pioeeay mitis Tsuda, 1942b: 291; holotype not selected; presumably at Na- 
ra; Kitadji-bashi, Kamogawa, Kyoto, Japan. 
Male eenitalia reminiscent of Annulicornis Group species. Readily distin- 
suishable by broad ninth sternum and long lateral projections of ninth segment. 
Japan. 


Ceraclea (Athripsodina) norfolki (Navas) 
Leptocerus norfolki Navas, 191%c: 66; female; Zaragosa; Cercedilla, Spain. 
Leptocerus norfolki Navas; Schmid, 1950: 368. 
Genitalia of single female type resemble those of species in the Annulicor- 
nis Group. Specimen somewhat rubbed, but color not very different from that 
of aurea. Spain. 


Ceraclea (Athripsodina) signaticornis (Ulmer) 
Fig. 10 
Leptocerus signaticornis Ulmer, 1926: 64; male; presumably in Mell collection 
in Canton; "Lotosteiche, '' Canton, Kwangtung Prov. , China. 
Probably a species of the Annulicornis Group, but superior appendages 
much longer and much more divergent from the bage than other known species. 
Kwanetung, China. 
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Larval head of Erotesis baltaica. A, dorsal. B, ventral. 
Larval head of Athripsodes aterrimus. A, dorsal. B, ventral. 


Larval head of Ceraclea (Athripsodina) excisa. -A, dorsal. B, ven- 
tral. C, left lateral. 


Larval mesonotum of Athripsodes cinereus. 
Larval mesonotum of Ceraclea (Athripsodina) excisa. 
Larval head of Ceraclea (C.) fulva, dorsal. 


(all from Lepneva, 1966) 
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Larval case of Athripsodes bilineatus, left lateral. (redrawn from 
Hickin, 1967) 


Larval case of Ceraclea (Athripsodina) annulicornis. A, right late- 


ral. B, ventral. C, dorsal. (from Lepneva, 1966) 


Apices of pupal antennae and abdomen of Mystacides longicornis. 
(from Lepneva, 1971) 


Pupal mandible of Ceraclea (Athripsodina) excisa. (from Lepneva, 
1971) Ua Ree nee OEE 


Lateral tubercle of first abdominal tergum of pupa of Ceraclea 
(Athripsodina) excisa. (from Lepneva, 1971) 


Pupal anal rods of Athripsodes aterrimus. (from Lepneva, 1971) 


Pupal anal rods of Ceraclea (Athripsodina) annulicornis. (from 
Lepneva, 1971) 


Adult Athripsodes bilineatus. (redrawn from Hickin, 1967) 


Adult pro- and mesonota of Ceraclea (Athripsodina) tarsipunctata. 
(from Ross, 1944) 


Adult right mesopleuron and coxa of Mystacides sepulchralis; em = 
epimeron, k = katepisternum. (from Ross, 194 


Adult right mesopleuron and coxa of Ceraclea (C.) transversa; em = 


epimeron, k = katepisternum. (from Ross, 1944) 


Female genitalia of Ceraclea (Athripsodina) dissimilis. A, left la- 
teral. B, dorsal. C, ventral. D, detailed view of apex of ninth 
sternum and of internal bursal sclerite; rs = rounded sclerite. 
(from Kimmins, 1964) 


Female genitalia of Ceraclea (Athripsodina) tarsipunctata, ventral, 


rs = rounded sclerite. (from Ross, 1944) 


Female genitalia of Ceraclea (C.) cancellata, ventral. (from Ross, 
1944) fs 
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Adult head of Athripsodes aterrimus, dorsal; mcs = midcranial sul- 
cus, ls = lateral sulcus. 


Adult head of Ceraclea (C. ) transversa, dorsal; ls = lateral sulcus. 
Maxillary palp of adult Athripsodes cinereus, shown without setae. 


Maxillary palp of adult Ceraclea (C. ) tarsipunctata, shown without 
setae. a 


Left inferior appendage of male Athripsodes albifrons, lateral. 

Left inferior appendage of male Athripsodes aterrimus, lateral. 
Wings of male Ceraclea (Athripsodina) tarsipunctata. A, forewing. 
B, hindwing. Longitudinal veins Capitalized) indicated from anteri- 


or to posterior as follows: 


C = Costa 
SC = Subcosta 


JB = Jugal bar 


Crossveins (lower case) indicated as follows: 


Ss = sectoral 
m-cu = medio-cubital 
Also, "f.v."' = false vein 


Wings of female Ceraclea (Pseudoleptocerus) sp. A, forewing. B, 
hindwing. Venational notation as in figure 27. 


Male genitalia of generalized Ceraclea species. A, left lateral. B, 
dorsal. C, caudal. 


Male genitalia of Athripsodes albifrons, dorsal. 


Phallus of generalized Ceraclea species. A, left lateral. B, dorsal. 
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Phylogeny of Ceraclea, its leptocerid ancestors, its subgenera, and 
its species groups. Developments of various characters discussed 
in text. 
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Figs. 33-39. Male genitalia of Ceraclea (C.) Fulva Group. A, left lateral. 
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B, dorsal. C, inferior appendage, caudal. D, phallus, left lateral. 
Ei, apex of tenth tergite, caudo-ventral. 


Ceraclea (C.) cama (Flint), holotype. 
Ceraclea (C.) vertreesi (Denning), specimen from Oregon. 


Ceraclea (C.) biwaensis (Tsuda and Kuwayama). (from Tsuda, 1942, 
"Teptocerus spinosus") 


Ceraclea (C.) resurgens (Walker), specimen from British Columbia. 
Same, specimen from New York state. 

Ceraclea (C.) alces (Ross), holotype. 

Ceraclea (C.) alboguttata (Hagen), lectotype. 


Ceraclea (C.) transversa (Hagen), lectotype of Leptocerus angustus. 
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40-42. Male genitalia of Ceraclea (C.) Fulva Group; 43, Submacula 


40. 
41. 
42. 
43. 
44, 


45. 


Group; 44-45, Senilis Group. A, left lateral. B, dorsal. C, inferi- 
or appendage, caudal. D, phallus, left lateral. E, apex of tenth 
tergite, caudo-ventral. 


Ceraclea (C. Pithen sie (Smith), holotype. 

Ceraclea (C. ) fulva (Rambur), specimen from Switzerland. 
Ceraclea (C.) albimacula (Rambur), lectotype. 

Ceraclea (C.) submacula (Walker), specimen from Ohio. 
Ceraclea (C. ) punctata (Banks), specimen from Maine. 


Ceraclea (C.) uvalo (Ross), holotype. 
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Figs. 46-48. Male genitalia of Ceraclea (C.) Senilis Group; 49-51, Nigroner- 


Fig. 
Fig, 


Fig, 


Fig. 
Fig. 


Fig, 


46. 
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48. 


49. 
00. 


ol. 


vosa Group. A, left lateral. B, dorsal. C, inferior appendage, 
caudal. D, phallus, left lateral. 


Ceraclea (C.) maculata (Banks), specimen from Georgia. 


Ceraclea (C. ) senilis (Burmeister), specimen from France. 


Ceraclea (C.) cancellata (Betten), holotype. (Fig. 48D includes 


phallic shield covering much of phallobase) 
Ceraclea (C.) erulla (Ross), paratype. 
Ceraclea (C.) copha (Ross), holotype. 


Ceraclea (C. ) ramburi Morse, new species, holotype. 
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Figs. 52-57. Male genitalia of Ceraclea (C.) Nigronervosa Group. A, left la- 


Fig. 
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06, 


ov. 


teral. B, dorsal. C, inferior appendage, caudal. D, phallus, left 
lateral. 


Ceraclea (C.) nigronervosa (Retzius), specimen from Stephens col- 
Técticn. 


Ceraclea (C.) erratica (Milne), specimen from Quebec. 

Ceraclea (C.) albosticta (Hagen), specimen from Ohio. 

Ceraclea (C.) mentiea (Walker), specimen from New York state. 
Ceraclea (C.) slossonae (Banks); A, holotype of Athripsodes daggyi; 
B and C, specimen from Pennevivania- D, specimen from Georgia, 


with inset of phallic paramere of specimen from West Virginia. 


Ceraclea (C.) ophioderus (Ross); A, B, and C of paratype; D, speci- 
men from same locality in Georgia as specimen figured in 56D. 
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Figs. 58-59. Male genitalia of Ceraclea (C. ) unexamined species; 60-62, 
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Ceraclea (Pseudoleptocerus) species; 63, Ceraclea (Athripsodina) 


Spinosa Group. A, left lateral. B, dorsal. C, inferior appen- 


dage(s), caudal. D, phallus, left lateral, E, Separate sclerite of 
ninth sternum. 


Ceraclea (C.) distinguenda (Martynov). (from Martynov, 1936) 
Ceraclea (C.) superba (Tsuda). (from Tsuda, 1942b) 
Ceraclea (Pseudoleptocerus) minima (Kimmins), holotype. 


Ceraclea (Pseudoleptocerus) schoutedeni (Navas), paratype. 


Ceraclea (Pseudoleptocerus) corbeti (Kimmins), specimen from 


Ghibe R., Ethiopia. 


Ceraclea (Athripsodina) microbatia (Marlier), paratype. (Fig. 63D 


includes phallic shield) 


78 


Contrib. Amer. Ent. Inst., vol. 11, no. 2, 1975 


Figs. 64-65. Male genitalia of Ceraclea (Athripsodina) Spinosa Group; 66-69, 


Fig, 64. 
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Tarsipunctata Group. A, left lateral. B, dorsal. C, inferior ap- 
pendage, caudal. D, phallus, left lateral. 


Ceraclea (Athripsodina) batia (Mosely), holotype. (Fig. 64D in- 
cludes phallic shield) 


Ceraclea (Athripsodina) spinosa (Navas), holotype. (Fig. 65A shows 
proximal end of phallobase with phallic shield in situ) 


Ceraclea (Athripsodina) brevis (Etnier), holotype. 
Ceraclea (Athripsodina) alagma (Ross), holotype. 


Ceraclea (Athripsodina) tarsipunctata (Vorhies); A, B, and D, spe- 


cimen from Wisconsin; C, syntype. 


Ceraclea (Athripsodina) nepha (Ross), holotype. 
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Male genitalia of Ceraclea (Athripsodina) Tarsipunctata Group; 71, 

Arielles Group; 72-75, Dissimilis Group. A, left lateral. B, dor- 
sal. C, inferior appendage, caudal. D, phallus, left lateral. E, 

phallus with endothecal membranes, parameres, and phalicata ex- 
truded, left lateral. F, same, ventral. 


Ceraclea (Athripsodina) protonepha Morse and Ross, new species, 
holotype. : 


Ceraclea (Athripsodina) arielles (Denning), specimen from Michigan. 
Ceraclea (Athripsodina) wetzeli (Ross), holotype. 

Ceraclea (Athripsodina) miyakonis (Tsuda). (from Tsuda, 1942b) 
Ceraclea (Athripsodina) sobradieli (Navas), holotype. 


Ceraclea (Athripsodina) dissimilis (Stephens), lectotype. 
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Figs. 76-77. Male genitalia of Ceraclea (Athripsodina) Dissimilis Group; 78- 
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79, Diluta Group; 80-82, Annulicornis Group. A, lateral. B, dor- 
sal. C, inferior appendage(s), caudal. D, phallus, left lateral. 


E, same, ventral. F, ventral process of coxopodite, two lightly 


different positions. 


Ceraclea (Athripsodina) indistincta (Forsslund). (from Forsslund, 


Ceraclea (Athripsodina) lobulata (Martynov), paratype. 


Ceraclea (Athripsodina) diluta (Hagen), paratype. 


Ceraclea (Athripsodina) perplexa (MacLachlan), specimen from 


Iammela. 
Ceraclea (Athripsodina) aurea (Pictet), specimen from Kachalova. 


Ceraclea (Athripsodina) sibirica (Ulmer), lectotype. 


Ceraclea (Athripsodina) hastata (Botosaneanu). (from Botosaneanu, 
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Figs. 83-87. Male genitalia of Ceraclea (Athripsodina) Annulicornis Group. 


Fig. 


Fig. 


Fig. 
Fig. 


Fig, 


83. 


84, 


89. 
86. 


87. 


A, left lateral. B, dorsal. C, inferior appendage, caudal. D, 
phallus, left lateral. E, same with endothecal membranes, para- 
mere, and phalicata extruded, ventral. 


Ceraclea (Athripsodina) excisa (Morton), specimen from Finland. 


Ceraclea (Athripsodina) annulicornis (Stephens), specimen from 


Oregon. 


Ceraclea (Athripsodina) ruthae (Flint), holotype. 
Ceraclea (Athripsodina) bicalcarata (Schmid), paratype. 


Ceraclea (Athripsodina) shuotsuensis (Tsuda). (from Tsuda, 1942a) 
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Figs. 88-93. Male genitalia of Ceraclea Oa liripeedina) Riparia Group. A, 


Fig. 
Fig. 


Fig. 


Fig. 


Fig, 


Fig. 


88. 
89. 


90. 


91, 


92. 


93. 


left lateral. B, dorsal. C, inferior appendage(s), caudal. D, phal- 
lus, left lateral. 


Ceraclea (Athripsodina) riparia (Albarda), specimen from France. 
Ceraclea (Athripsodina) yangi (Mosely), paratype. 


Ceraclea (Athripsodina) modesta (Banks); A, B, and D, paralecto- 
type; C, lectotype. 


Ceraclea (Athripsodina) isurumuniya (Schmid), specimen from 
Ceylon. 


Ceraclea (Athripsodina) forcipata (Forsslund), holotype. 


Ceraclea (Athripsodina) flava (Banks), specimen from Washington, 
D.C. 
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Figs. 94-96. Male genitalia of Ceraclea (Athripsodina) Riparia Group; 97-99, 


Fig. 


Fig, 


Fig. 
Fig. 


Fig, 


Fig. 


94, 


99. 


96. 
o1, 


98. 


99. 


Marginata Group. A, left lateral. B, dorsal. C, inferior appen- 
dage(s), caudal. D, phallus, left lateral. 


Ceraclea (Athripsodina) kamonis (Tsuda). (from Tsuda, 1942b) 


Ceraclea (Athripsodina) ancylus (Vorhies); A, B, and C, specimen 
from Illinois; D, specimen from Manitoba. 


Ceraclea (Athripsodina) nankingensis (Hwang). (from Hwang, 1957) 
Ceraclea (Athripsodina) fooensis (Mosely), holotype. 


Ceraclea (Athripsodina) martynovi (Forsslund), specimen from 
eylon. 


Ceraclea (Athripsodina) marginata (Banks), specimen from type 
locality in India. 
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Figs. 100-105. Male genitalia of Ceraclea (Athripsodina) unplaced and une- 


Fig. 


Fig. 
Fig. 
Fig. 
Fig. 


Fig. 


100. 


101. 
102. 
103. 
104, 


105. 


xamined species. A, left lateral. B, dorsal. C, inferior appen- 
dage(s), caudal. D, phallus, left lateral. E, ninth sternum, ven- 
tral. 


Ceraclea (Athripsodina) dingwuschanella (Ulmer), specimen from 


Chekiang, ina. 
Ceraclea (Athripsodina) ensifera (Martynov), paratype. 


Ceraclea (Athripsodina) kashingensis (Tsuda). (from Tsuda, 1943) 


Ceraclea (Athripsodina) kolthoffi (Ulmer), holotype. 


Ceraclea (Athripsodina) major (Hwang). (from Hwang, 1957) 


Ceraclea (Athripsodina) mitis (Tsuda). (from Tsuda, 1942b) 
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Figs. 106-108. Male genitalia of Ceraclea (Athripsodina) unplaced and une- 
xamined species. A, lateral. B, dorsal. C, inferior appendage(s), 
caudal. D, phallus, left lateral. 

Fig. 106. Ceraclea (Athripsodina) signaticornis (Ulmer). (from Ulmer, 1926) 

Fig. 107. Ceraclea (Athripsodina) ungulifera (Kimmins), paratype. 


Fig. 108. Ceraclea (Athripsodina) variabilis (Martynov), paratype. 
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INDEX TO TAXA 


Each synonym is marked with an asterisk. The underlined pages are those 
which begin the primary treatment of the taxon. Numbers in parentheses refer 
to the figures illustrating the species in question. 


Adicella 9 

Agapetus 11 

alagma, Ceraclea (A.) 4, 21, 28, 37, 
(67) as 

*alagmus, Athripsodes 37 

albimacula, Ceraclea (C.) 3, 17, 19, 
27, 28, (42) 

*albimacula, Leptocerus 28, 31 

*albimacula, Mystacida 28, 29, 31, 
32 

alboguttata, Ceraclea (C.) 3, 17, 19, 
27, (38) | 

*alboguttatus, Athripsodes 28 

*alboguttaius, Leptocerus 27, 28 

albosticta, Ceraclea (C.) 4, 20, 31, 
32, (54) 

*albostictus, Leptocerus 32 

*alces, Athripsodes 27 

alces, Ceraclea (C.) 3, 18, 27, (37) 

*ancylus, Athripsodes 45 ~~ 

ancylus, Ceraclea (A.) 5, 16, 24, 45, 
(95) oO 

*ancylus, Leptocerus 45 

*angustus, Athripsodes 28, 30 

*anoustus, Leptocerus 28 

*annulicornis, Athripsodes 42 

annulicornis Ceraclea (A.) 5, 17, 25, 
41, 42, (8, 13, 84) 

Annulicornis Group 5, 16, 17, 24, 
40, 48, 49 

*annulicornig, Leptocerus 42 

*arielles, Athripsodes 38 

arielles, Ceraclea (A.) 4, 14, 18, 
20, 35, 38, 39, (71) 

Arielles Group 4, 35, 38 

Athripsodes 1, 2, 7, 10, 14, 16, 17, 
290 


Athripsodina 1, 2, 4-6, 12, 15-16, 
17, 20-25, 26, 35 
Athripsodini 1, 2, 6, 7, 8, 9, 11, 12, 
14, 

aurea, Ceraclea (A.) 5, 17, 24, 40, 
41, 49, (80) 

*aurea, Mystacide 41 

*aureus, Leptocerus 41 

aurifera, Ceraclea (P.) 4 


batia, Ceraclea (A.) 4, 21, 35, 36, (64) 

*batia, Leptocerus 36 an 

bicalcarata, Ceraclea (A.) 5, 17, 25, 
41, 42, 43, (86) 

*bicalcaratus, Athripsodes 42 

bimaculatus, Leptocerus 27 

*bispinosus, Leptocerus 36 

biwaensis, Ceraclea (C.) 3, 17, 18, 26, 
(35) at 

*brevis, Athripsodes 37 

brevis, Ceraclea (A.) 4, 21, 36, 37, 
(66) oi 


caddisflies (see Trichoptera) 

Calamoceratidae 7, 13 

*cama, Athripsodes 26 

cama, Ceraclea (C.) 3, 18, 26, (33) 

cancellata, Ceraclea (C.) 3, 19, 26, 
38, 20; 30; (20,748) 

*cancellatus, Athripsodes 30 

*cancellatus, Leptocerus 30 

Ceraclea (Genus) 1, 2, 3-6, 7, 10, 12, 
ts Melt | 

Ceraclea (Subgenus) 1, 2, 3-4, 10, 12, 
15, 16-17, 18-20, 25, 35 

chirindensis, Ceraclea (P.) 4 

cinereus, Athripsodes 10 

congolensis, Ceraclea (P.) 4 

copha, Ceraclea (C.) 3, 20, 31, (50) 

*cophus, Athripsodes 31 ~~ 

corbeti, Ceraclea (P.) 4, (62) 

cuprea, Ceraclea (P.) 4 


*daggyi, Athripsodes 33 
darlingtoni, Leptorussa 14 
diluta, Ceraclea (A.) 5, 16, 23, 40, 
(78) ay 
Diluta Group 5, 16, 17, 22, 35, 40 
*dilutus, Athripsodes 40 ee 
*dilutus, Leptocerus 40 
dingwuschanella, Ceraclea (A.) 5, 22, 
35, 46, (100) 
*dingwuschanellus, Leptocerus 46 
*dissimilis, Athripsodes 39 
dissimilis, Ceraclea (A.) 5, 17, 23, 
39, (18, 75) 
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Dissimilis Group 5, 16, 17, 35, 38 43, 44, (91) 
*dissimilis, Leptocerus 39 oF *isurumuniya, Leptocerus, 44 
distinguenda, Ceraclea (C.) 4, 17, 18, 

34, (58) kamonis, Ceraclea (A.) 5, 17, 23, 45, 
*distinguendus, Leptocerus 34 (94) Be 


*kamonis, Leptocerus 45 
ensifera, Ceraclea (A.) 5, 24, 47, 48, kashingensis, Ceraclea (A.) 5, 24, 47, 


(101) 48, (102) 
*ensifer, Leptocerus 47 *kashingensis, Leptocerus 47 
Erotesis 9 kolthoffi, Ceraclea (A.) 5, 24, 47, (103) 
erratica, Ceraclea (C.) 4, 20, 31, 32, *kolthoffi, Leptocerus 47 ee 

(53) ae 
*erraticus, Athripsodes 32 *latahensis, Athripsodes 28 
erulla, Ceraclea (C.) 3, 19, 31, (49) latahensis, Ceraclea (C.) 3, 19, 28, 
*erullus, Athripsodes 31 (40) i, 
excisa, Ceraclea (A.) 5, 17, 24, 42, *Leptocella 11 

(3,5) 4Qy 44; 83) 407 Leptoceridae 1) Gy. 7.0; 19,10, 1 42 
*excisus, Leptocerus 42 13-14, 26 


Leptocerinae 1, 2, 9, 11, 13 
flava, Ceraclea (A.) 5, 16, 23, 44, 45, Leptocerus 1, 9, 10 


(93) Leptorussa 9, 14 
*flavus, Athripsodes 44 Limnephiloidea 11, 13 
*flavus, Leptocerus 44 lobulata, Ceraclea (A.) 5, 17, 23, 40, 
floridana, Ceraclea (C.) 4, 17, 18, 34 foe) ey 
*floridanus, Leptocerus 34 ~ *lobulatus, Leptocerus 40 
fooensis, Ceraclea (A.) 5, 17, 24, 46, 

| (97) 4 maculata, ‘Ceraclea (C,) 3,19, 26,30; 

*fooensis, Leptocerus 46 (17, 46) Ge 
forcipata, Ceraclea (A.) 5, 17, 23, 44, *maculatus, Leptocerus 30 

45, (92) ~ major, Ceraclea (A.) 5, 20, 48, (104) 


*forcipatus, Leptocerus, Forsslund 44 *major, Leptocerus 48 

*forcipatus, Leptocerus, Martynov 46 *marginata, Athripsodina 46 

fulva, Ceraclea (C.) 3, 17, 19, 27, 28, marginata, Ceraclea (A.) 5, 17, 22, 
29, (6, 41) tie 45, 46, (99) 

Fulva Group 3, 7, 15, 17, 18, 26, 34, Marginata Group 5, 16, 17, 35, 45 
36 es *marginatus, Leptocerus 35, 46 | 


*fulva, Mystacida 28 *martynovi, Athripsodina 46 
*fulvus, Athripsodes 28 martynovi, Ceraclea (A.) 5, 17, 22, 
fuscipes, Agapetus 11 45, 46, (98) 
*fuscus, Leptocerus 36 *martynovi, Leptocerus 46 
mentiea, Ceraclea (C.) 4, 20, 31, 33, 
hastata, Ceraclea (A.) 5, 17, 24, 35, (55) tt 
40, 41, (82) *mentieus, Athripsodes 33 
*hastatus, Athripsodes 41 *mentieus, Leptocerus 33 
microbatia, Ceraclea (A.) 4, 21, 35, 
*improcerus, Athripsodes 30 (63) Te 
*inchinus, Leptocerus 47 *microbatia, Leptocerus 36 
indistincta, Ceraclea (A.) 5, 17, 23; minima, Ceraclea (P.) 4, (60) 
39, 40, (76) *minimus, Athripsodes 35 
*indistinctus, Leptocerus 39 *minor, Pseudoleptocerus 35 
*inornatus, Leptocerus 30 *miscus, Athripsodes 42 


isurumuniya, Ceraclea (A.) 5, 17, 21, mitis, Ceraclea (A.) 6, 20, 49, (105) 


96 


 *mitis, Leptocerus 48 
miyakonis, Ceraclea (A.) 5, 17, 22, 
| 39, (73) 
*miyakonis, Leptocerus 39 
modesta, Ceraclea (A.) 5, 17, 23, 43, 
44, (90) 
*modestus, Leptocerus 44 


nankingensis, Ceraclea (A.) 5, 17, 23, 
45, (96) 

*nankingensis, Leptocerus 45 

Nectopsyche 8, 11 

*neffi, Athripsodes 45 

neffi, Ceraclea (A.) 5, 16, 24, 45 

nepha, Ceraclea (A.) 4, 21, 37, 38, 
(69) oo 


*nephus, Athripsodes 37 

*nervosa, Phryganea 295 

nigricornis, Silo 11 

-nigronervosa, Ceraclea (C.) 4, 17, 20, 
25, 32, (52) 

Nigronervosa Group 3-4, 15, 17, 19, 
96) $1, 35 

*nigronervosa, Phryganea 32 

*nigronervosus, Athripsodes 32 

njalaensis, Ceraclea (P.) 4 

norfolki, Ceraclea (A.) 6, 17, 20, 49 

*norfolki, Leptocerus 49 ae 

nygmatica, Ceraclea (C.) 4, 17, 18, 

34 


*nygmaticus, Leptocerus 34 


*ophioderus, Athripsodes 33 
ophioderus, Ceraclea (C.) 4, 20, 31, 
33, (57) 


Parasetodes 8 
perplexa, Ceraclea (A.) 5, 17, 23, 40, 
(79 oN 


*perplexus, Leptocerus 40 

*perplexus nordus, Athripsodes 42 

*pfadti, Athripsodes 38 

Poecilopsyche 10 

Polycentropodidae 10 

protonepha, Ceraclea (A.) 4, 21, 37, 
(70) 


Pseudoleptocerus 1, 2, 4, 7, 9, 10, 
15,. 17, 18, 34 

pulchra, Ceraclea (P.) 4, 35 

punctata, Ceraclea (C.) 3, 19, 29, 30, 
(44) a 

*punctata, Mystacides 29 
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*ounctatus, Athripsodes 29 
quadrispina, Ceraclea (P.) 4 


ramburi, Ceraclea (C.) 3, 17, 20, 29, 
31, (51) 

*resurgens, Athripsodes 27 

resurgens, Ceraclea (C.) 3, 18, 27, 
(36, 36') oan 

*resurgens, Leptocerus 27 

*retactus, Leptocerus 40 

Rhyacophila 10, 11 

riparia, Ceraclea (A.) 5, 17, 23, 43, 
(88) oe 

Riparia Group 5, 16, 17, 43, 47 

*riparius, Leptocerus 43 — 

*ruthae, Athripsodes 42 

ruthae, Ceraclea (A.) 5, 16, 25, 41, 
42, 43, (85) 

*saccus, Athripsodes 32 

schoutedeni, Ceraclea (P.), Navas 4, 
35, (61) 

*schoutedeni, Leptocerus, Mosely 36 

*scopulosus, Athripsodes 42 

*senilis, Athripsodes 30 

senilis, Ceraclea (C.) 3, 17, 19, 29, 
30, (47) 

*senilis, Mystacides 30 

Senilis Group 3, 15, 17, 19, 29 

Setodes 9 pa. 

shuotsuensis, Ceraclea (A.) 5, 17, 25, 

: 41, 43,187) : 

*shuotsuensis, Leptocerus 43 

sibirica, Ceraclea (A.) 5, 17, 24, 35, 
40, 41, 42, (81) 

*sibiricus, Leptocerus 41 

signaticornis, Ceraclea (A.) 6, 20, 49, 
. (106) a 

*sionaticornis, Leptocerus 49 

Silo 11 

*slossonae, Athripsodes 33 

slossonae, Ceraclea (C.) 4, 20, 31, 33, 
(56) 

sobradieli, Ceraclea (A.) 5, 17, 23, 
39, 40, (74) 

* sobradieli, Leptocerus 39 

spinosa, Ceraclea (A.) 4, 21, 35, 36, 
(65) a 

Spinosa Group 4, 15-16, 17, 21, 35 

*spinosus, Leptocerus, Navas 36 — 

*spinosus, Leptocerus, Tsuda 26, 27 
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* spongillovorax, Athripsodes 30 *yangi, Leptocerus 43 


spongillovorax, Ceraclea (C.) 3, 19, 
30 


squamosa, Ceraclea (P.) 4 

*squamosus, Leptocerus 34 

stellatus, Stenophylax 11 

Stenophylax 11 

*submacula, Athripsodes 29 

submacula, Ceraclea (C.) 3, 15, 17, . 
19, 26, 29, (43) 

Submacula Group 3, 29 

*submacula, Leptocerus 29 

superba, Ceraclea (C.) 4, 17, 18, 34, 
(59) a 

*superbus, Leptocerus 34 


tarsipunctata, Ceraclea (A.) 4, 21, 37, 
a8, (15,19) 24.37 68) 
Tarsipunctata Group 4, 12, 15-16, 21, 
35, 36, 48 
*tarsi-punctatus, Athripsodes 37 
*tarsi-punctatus, Leptocerus 37 
Tinodes 10, 11 
transversa, Ceraclea (C.) 3, 18, 28, 
(22, 39) ae 
*transversus, Athripsodes 30 
*transversus, Leptocerus 28 
Triaenodes 9 
Trichoptera 1, 6, 11, 13 
Triplectidinae 1, 8, 9, 10, 11, 13 
*turanicus, Leptocerus 28 


*ungulifera, Athripsodes 48 

ungulifera, Ceraclea (A.) 6, 17, 21, 
48, (107) 

*uvalo, Athripsodes 30 

uvalo, Ceraclea (C.) 3, 19, 30, (45) 


variabilis, Ceraclea (A.) 6, 22, 35, 
47, 48, 49 

*variabilis, Leptocerus 48 

*variegatus, Leptocerus 27 

*vertreesi, Athripsodes 26 

vertreesi, Ceraclea (C.) 3, 18, 26, 27, 
(34) os 


waeneri, Tinodes 11 

*wetzeli, Athripsodes 39 

wetzeli, Ceraclea (A.) 5, 16, 22, 39, 
(72) ne 


yangi, Ceraclea (A.) 5, 17, 28, 43, (89) 
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A REVISION OF THE FAMILY PYROCHROIDAE 
(COLEOPTERA: HETEROMERA) FOR NORTH AMERICA 
BASED ON THE LARVAE, PUPAE, AND ADULTS! 


By 


Daniel K. Young 


The four genera and fifteen species of North American Pyrochroidae 
are revised. All available taxonomic, biological, and distributional data 
for the known larvae, pupae, and adults are incorporated, and diagnostic 
keys to the subfamilies, genera, and species are presented. All taxa are 
described or redescribed and pertinent diagnostic features illustrated. 

Larval, pupal, and adult descriptions are provided for one new species. 
The North American history and present world status of the family are 
discussed. 
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INTRODUCTION 


The family Pyrochroidae is a relatively small group of inadequately defined 
heteromerous beetles represented by a modest number of genera and species 
throughout the world. As is the case for several closely related heteromerous families, 
much controversy exists concerning the limits of the family. In North America, the 
pyrochroids consist of the subfamilies Pyrochroinae and Ischaliinae. The 
Pyrochroinae is composed of three genera: Dendroides with six species, Schizotus 
with two species, and the endemic Neopyrochroa with four species. The three species 
of the genus Ischalia form the subgenus Eupleurida and are placed in the subfamily 
Ischaliinae. 

An attempt has been made in the present revision to incorporate all available 
toxonomic, biological, and distributional data for the known North American larvae, 
pupae, and adults. 


HISTORICAL REVIEW FOR NORTH AMERICA 


Adults. The Pyrochroidae of North America were first treated by LeConte 
(1855) who listed and briefly described the species then known. Along with the 
convention genera of the time (Pyrochroa Geoffry, Schizotus Newman, and Den- 
droides Latreille), he also included several others which have subsequently been 
removed to various other heteromerous families. 

In 1860, Pascoe erected the genus [schalia for his indigacea of Borneo. He placed 
the taxon, with doubts, in the family Pedilidae. Two years later, LeConte (1862) 
described Eupleurida costata from “‘the southern states,” placing it in the family 
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Pyrochroidae. He subsequently became aware of IJschalia and synonymized 
Eupleurida since the former had two years priority and according to him differed 
primarily in color (LeConte, 1873). LeConte’s 1862 work also characterized the entire 
family and gave a simple generic key. 

In 1888, Horn published the first species key when he revised the genus Den- 
droides. Unfortunately, the key is based largely on characters presently considered to 
be too variable for taxonomic use. Only Dendroides canadensis Latreille (using 
bicolor as the name) is accurately characterized. 

Blatchley’s (1910) coverage of the Pyrochroidae followed the general 
classification established by LeConte in 1862. He included a brief characterization of 
the family, a key to the genera and short descriptions and comments on the species 
known to inhabit Indiana. Except for the outdated and incorrect names, the work is 
still valid for the eastern adults and contains occasional ecological notes. 

Blair (1914) published a world revision of the family which did much to clarify 
the generic classification. In terms of relevance to the North American fauna, the 
generic name Neopyrochroa was erected for the bite previously assigned to the 
palearctic genus Pyrochroa. 

Several species had been added to Ischalia since the 1873 note by LeConte in- 
cluding one from North America. The generic concept of the genus Ischalia remained 
unaltered until 1920 when, in a paper describing two new Philippine species, Blair 
noted distinct differences between the Asian and North American species. The Asian 
species were described as having well developed metawings which contrast with the 
nearly wingless North American species, and an additional humeral carina on each 
elytron. With these distinctions, he resurrected Eupleurida. He also initiated the 
subfamily system at this time, recognizing the Pyrochroinae which contained most of 
the genera, Ischaliinae with [schalia and Eupleurida, and Pedilinae containing only 
Pedilus. 

Van Dyke (1938) noted that the Japanese J. patagiata Lewis has the hind wings 
incompletely developed. He also took exception to Blair’s interpretation of the 
significance of the humeral carina. Van Dyke was, however, willing to accept 
Eupleurida as a subgenus. 

The species of the Pacific Northwest were presented in the prodigious work of 
Hatch (1965) which included brief generic descriptions, keys, and illustrations of 
Dendroides ephemeroides (Mannerheim) and Ischalia vancouverensis Harrington. 

Larvae and Pupae. Moody (1880) was first to publish on the larvae. He presented 
the results of having reared four species, discussing their general habitus and 
characteristics by which they could be separated. 

The first morphologically detailed larval description and figures were given by 
Wickham (1894) for Neopyrochroa flabellata (Fabricius). He also included a simple 
sketch of the pupa. 

Classical works dealing with the larval family characteristics were provided by 
Boving and Craighead (1931) and Peterson (1951). 

Spilman and Anderson (1961) provided a redescription of the larvae after 
Peterson and a key to the species known to them. The work also included a key to the 
known genera of pupae. 
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WORLD STATUS 


As previously alluded to, Blair’s 1914 world revision did much to aid the generic 
level classification of the family. But even at this early point in time it was quite clear 
that defining the family limits would be difficult. The position of several anomalous 
genera was discussed, and Lemodes Boheman (Australia) was removed to. the An- 
thicidae (sensu stricto) where it seems to have found a good home. The plight of the 
others has not been so easily rectified. Blair deferred judgment on /schalia Pascoe and 
Pedilus Fischer, and sloughed off Philipalpus Fairmair (Chile) along with Cycloderus 
Solier (South America), Techmessa Bates (Australia, New Zealand), Pseudananca 
Blackburn (New South Wales), and ‘‘Pseudolycus (?) apicalis Macl.”’ referring to 
them as a ‘rather aberrant group of Oedermeridae’’; the oedemerid taxonomists were 
probably somewhat less than elated over the gift. 

Blair (1920) alluded to the fact that the Pedilidae had been abandoned as un- 
tenable by Seidlitz, Reitter, and others; ‘“‘Pedilus with which would go I[schalia, being 
referred to the Pyrochroidae.”’ 

Arnett (1951) expressed great doubt that Cycloderus was validly placed in the 
Oedemeridae, although he did not speculate where it should go. 

Crowson (1955, and in litt.) has added to the list of possible pyrochroid genera 
Techmessodes Broun (Australia, New Zealand) and perhaps Paromarteon of 
Australia. With the aid of Abdullah (1964, 1967) Philipalpus has journeyed from the 
Pyrochroidae to the Anthicidae (sensu lato) and back. Blackwelder (1945) placed 
Philipalpus in the subfamily Ischaliinae of the Pyrochroidae. Abdullah (1965a, 1965b) 
has also added Exocalopus Broun (New Zealand), Paleopyrochroa Abdullah (Baltic 
Amber), and Incollogenius Pic (Madagascar) to the dreadful list of questionable 
pyrochroid genera. 

While Pedilus is no longer considered a valid pyrochroid, it and related genera 
are also in a precarious state. Crowson (1955) has abandoned the Pedilidae, placing 
its members into the Anthicidae; however, many coleopterists, including Arnett 
(1968) and Werner (1964), have rejected this move. 


DESCRIPTION 


Arriving at a description of the Pyrochroidae at the world level is impossible at 
this time. The adult taxonomy of the higher categories of the Heteromera is presently 
too unstable to draw any meaningful conclusions. Specimens of many of the aberrant 
genera are extremely rare in collections which compounds the problem for they are 
generally unavailable for study. 

Throughout the course of this study, larvae have proven to be of great value. 
Unfortunately, larval systematics as a whole is still in its elementary developmental 
stage. The larvae of all but two of the anomalous genera are unknown; none were 
available for the present study. Even the more common genera and species of related 
families are as yet poorly described. 

With the above problems in mind, the following description of the family is 
limited to the adults of North America. The Ischaliinae is retained within the 
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Pyrochroidae because, based on adult characters, it seems to fit no better anywhere 
else. Until positively associated larvae can be found, the status of the group will 
remain questionable. 

The Pyrochoidae may be characterized as being elongate, somewhat flattened 
beetles of a fragile, loosely constructed malocoderm habitus. The dorsal and ventral 
surfaces are covered with slender, moderately elongate setae. 

Head deflexed, strongly constricted behind eyes forming distinct neck. Eyes 
emarginate; moderately granulated in the Pyrochroinae, coarsely so in Ischalia. 
Antennae 11-segmented, second segment the shortest. Antennae inserted at sides of 
frons in emargination of eyes; filiform in Jschalia and serrate, subpectinate, or 
plumose in the Pyrochroinae. Labrum distinct. Mandibles short, flattened; broad at 
bases, curved and narrowed at bifid apices. Inner margins with basal molar area; 
fleshy, setiferous mesal prostheca. Maxillae consist of basal cardo, bipartite stipes 
(basistipes and mediostipes), lacinia, bipartite galea (basigalea and distigalea), 
palpifer, and four-segmented palpi. Terminal segment of palpus strongly securiform 
in Ischalia, elongate-oval in Pyrochroinae. Labium comprised of submentum, 
mentum, ligula, palpifer, and three-segmented palpi. Ligula simple in Jschalia, 
broadly bilobed in the Pyrochroinae. 

Pronotum narrower than elytra at base, without lateral margins. Hind pronotal 
angles of Ischalia project posteriorly beyond base; pronotal disk with prominent 
median carina which extends posterad beyond hind margin, and a single circular 
impression or pit on each side of the carina. Scutellum shield-shaped; prominent and 
broadly convex in [schalia, flat in the Pyrochroinae. Front coxal cavities widely open 
behind externally exposing trochantins, and open internally. Internal opening 
narrower in [schalia due to sclerotized bar between and behind coxae. Mesosternum 
prolonged behind, keel-like between mesocoxae. Mesocoxal cavities open, the 
mesepimera reaching mexocoxal cavities. Metasternum long, broad. Legs elongate, 
slender. Procoxae confluent, conical and prominent; mesocoxae broadly conical, 
recessed along length into cavities thus appearing flattened. Metacoxae transverse; 
slightly separated in the Pyrochroinae, moderately so in Ischalia. Trochanters 
triangular, of moderate size. Femora slender at bases, slightly swollen apically. Tibiae 
slender, as long as femora; two short, simple apical spurs present in the Pyrochroinae, 
lacking in Ischalia. Tarsal formula 5-5-4, penultimate segment bilobed below, claws 
simple. Elytra elongate, covering abdomen, broader posteriorly; possessing well 
developed sutural, lateral discal, and lateral carinae in Ischalia, simple in the 
Pyrochroinae. Metawings of the Pyrochroinae (Figure 10) well developed; radial cell 
open, wedge cell distinct, and pigmented areas present posterad of Radius and in 
distal region. Metawings of Ischalia vestigial. 

Abdominal tergites 1-7 or 1-8 visible, first six poorly sclerotized. Spiracles visible 
on lateral margins, those of first segment much larger than remainder. Sternites 3-7 
or 3-8 visible, freely articulated, more sclerotized than tergites. First two sternites 
rudimentary, hidden by posterior projection of metacoxae. Female abdominal 
segments 7-9 telescoped, eighth and ninth poorly sclerotized. Mesal endoskeletal rod- 
like spiculum ventrale visible anterad of seventh sternite. Posterad of male eighth 
abdominal segment are the spicule plates which are best developed laterally, and 
produced ventro-anteriorly forming two elongate spicules. Sclerotized area, perhaps 
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tergite ten, present dorsad between hind margins of spicular plates. Lightly 
sclerotized area ventrad may be remains of ninth sternite. Female genitalia (Figure 9) 
arise distally from ninth segment which is divided into first and second valvifers and 
has well sclerotized rod-like baculi. Coxite postero-ventrad of proctiger and anus, 
two-segmented with apical stylus. Vulva mesal. Male genitalia elongate consisting of 
basal piece, parameres, and elongate aedeagus with basal aedeagal apodemes. 
Parameres of Jschalia ventrad of aedeagus, fused along entire length with elongate 
setae on lateral and apical margins. Pyrochroinae with parameres dorsad or dorso- 
laterad of aedeagus, apically separated, without marginal setae. 


BIOLOGY 


Larvae of the Pyrochroidae, or fire-colored beetles, occur under bark and to 
some extent within decaying wood of dead deciduous and coniferous trees. Numerous 
field observations concerning hosts and attempts at rearing larvae indicate that host 
selection is more closely related to the state of decay of the tree than to the species of 
tree selected. The larvae prefer somewhat cool, moist conditions beneath bark which 
has already been slightly loosened by the activity of earlier invaders such as the 
Buprestidae, Cerambycidae, and Scolytidae. Under such conditions, they frequently 
become one of the most abundant groups associated with the tree. 

Both finely granulated woody and fungal materials are found in the gut, but 
fungi probably play the more significant dietary role. The orthosomatic larvae are 
well adapted for moving along the length of the tree in the frass layer between the 
bark and cambium where fungal mycelia are usually abundant. Larvae have never 
been observed to do any actual boring in sound wood. However, their flattened shape 
allows them to work their way between xylem layers of more decomposed tissue. This 
type of burrowing occurs rarely, but is more common in those species, i.e. 
Neopyrochroa flabellata (Fabricius), which are restricted to the undersides of logs 
where decay occurs earlier in the succession. 

A xylophagous habit would necessitate specializations for taking in and ob- 
taining nutrients from the woody material. Such specializations include mandibles 
with well developed molar areas and a highly developed proventriculus for grinding 
the wood, and gastric caecae for the harboring of xylophagous symbionts. Adap- 
tations of this nature are not found in the pyrochroid larvae. Only one of the asym- 
metrical mandibles possesses a well developed molar area. The gut is a simple, . 
elongate tube. The poorly developed proventricular region is weakly sclerotized, and 
the elongate mesenteron bears no gastric caecae or any other observable 
specialization. 

Additional evidence relative to the significance of fungi is provided in work 
published by Payne (1931). Larvae of Dendroides canadensis Latreille and the 
melandryid beetle Synchroa punctata Newman were collected in April of 1924 and 
reared on “‘sterilized oak bark free from Armillaria nigra, a fungus which is often 
present in dead and dying trees.’’ When larvae of this experimental group were 
removed and fed unsterilized oak bark or mycelia of A. nigra, they subsequently 
pupated and emerged as adults. The data are given for six years; both D. canadensis 
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and S. punctata are thought to normally complete their life cycle within 1-2 years. 
“Thus the diet of sterilized food prolonged their lives to over six times the normal 
length.’”’ Using sterile bark and frass, the author has kept larvae of Neopyrochroa 
flabellata alive without additional molts for three years. 

The literature has often characterized pyrochroid larvae as being pcslde ats or 
carnivorous (e.g. Arnett, 1963; Borror and White, 1970; Swan and Papp, 1972). 
Observations from rearing as well as in the field have offered no supportive evidence. 
The movements of the larvae were more defensive than aggressive. However, the 
larvae did occasionally become cannabalistic, presumably due to such adverse 
conditions as crowding. 

From one to several years are spent in the larval stage, with several instars 
usually present together at any time of the year. Head capsule measurements taken by 
Van Emden (1943) for the European Pyrochroa coccinea (Linnaeus), P. serraticornis 
(Scopoli), and Schizotus pectinicornis (Linnaeus) seem to indicate four larval instars. 

At times, especially in early spring, larval mortality may become quite high. This 
may be due to the relative instability of temperatures early in the year, with alternate 
freezing and thawing, or to the general increase in moisture within the larval 
microhabitat. Fungal diseases may also increase mortality, again due to an increase in 
moisture. 

Pupation in Michigan and other areas where living material has been available 
for study generally occurs in late April and early May, though somewhat earlier in the 
south and on the West Coast. The pupal stage is spent in the same habitat as that of 
the larva, commonly beneath the bark in an ovate, frass-walled chamber prepared by 
the larva just prior to pupation. In reared specimens, duration of the pupal stage was, 
depending upon the species, from 1-2 weeks, at room temperatures under laboratory 
conditions. During this time the pupa remained relatively active and used the 
urogomphi in conjunction with the abdominal muscles to move about. 

Adults of the Pyrochroinae are present from late spring to mid-summer. They 
appear to be primarily nocturnal which, in addition to larval mortality in the spring, 
probably accounts for the apparent discrepancy between abundance of larvae and 
scarcity of adults. 

Aduits of Dendroides and Neopyrochroa have been collected at lights. Adults of 
Neopyrochroa have also been taken in the evening at fermenting baits such as beer 
and molasses. Procter (1938) further suggested looking under decayed bark and 
placing pieces of fruit under bark to ferment. Adults have also been collected in 
window pane and malaise traps set up at the edges of forested areas. Because adults 
hide beneath the foliage of trees and shrubs during the day, beating has proven to be 
a good collecting technique. 

Predators of Dendroides canadensis larvae were observed to include the chilopod 
Lithobius sp., several different species of elaterid larvae, and coenomyid fly larvae of 
the genus Xylophagus. Larvae of the elaterid Lacon profusa Candeze consumed 
nearly full grown D. ephemeroides larvae (Russell, in litt.). 

The internal parasite Zelia vertebrata (Say), a tachinid fly, was reared from 
Neopyrochroa flabellata and Dendroides canadensis. This is the first known parasite 
record for the Pyrochroidae. The parasitized larvae appeared normal until the 
prepupal stage (1-2 days prior to pupation), whereupon they became discolored, 
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abnormally distended, and swollen. In the following 2-3 days, the maggot was seen 
within the body of the dead host as it fed and moved about. When the host’s fleshy 
tissues were totally consumed, the maggot ate a hole through the exoskeleton, usually 
between abdominal segments, and exited. Within 8-12 hours, the maggot, which was 
in a small frass-filled petri dish, became quiescent and the puparium was formed. 
Adults emerged in 15-20 days. 

Other records for Zelia include ‘‘elaterid and scarabaeid”’ larvae (Townsend, 
1936), and larvae of the tenebrionid Meracantha contracta (Beauvois) (Townsend, 
1942). The author has also reared Z. vertebrata from M. contracta. The larvae came 
from the same locality as several of the flabellata and canadensis records. According 
to Townsend (1936), the females larviposit in areas where the maggots can find their 
way to the host. It would appear that selection is more closely related to habitat than 
to the species of host involved. 

A female specimen of the pseudoscorpion Parachelifer longipalpus Hoff, kindly 
determined by Dr. Sigurd Nelson, Jr. (New York State College, Oswego), was found in 
a phoretic association beneath the metathoracic wings of an adult male Neopyrochroa 
femoralis. . | 


MORPHOLOGY 


Adult. Males of Neopyrochroa and Schizotus, as well as the foreign 
Pseudopyrochroa, have highly modified, species specific structures associated with 
the head. Blair (1914) referred to the structures as frontal excavations, Kono (1929) 
simply called them excavations. They are herein termed cranial pits. 

Terminology used for the wings follows that of Forbes (1922) and Doyen (1966). 
Crowson (1955) figured a wing of the European Schizotus pectinicornis (Linnaeus), 
the only previous pyrochroid wing illustration. 

Abdominal terminology associated with the spicule apparatus of the male is 
similar to that of Doyen (1966). 

Terminology used for the female genitalia is modified from Tanner (1927), 
Lindroth (1957), and Doyen (1966). 

The male genitalia follow the common tripartite theme found in most Coleop- 
tera. The well developed anterior region is referred to as the basal piece (sensu Sharp 
and Muir, 1912; Lindroth, 1957). The parameres (sensu Lindroth, 1957; Snodgrass, 
1957) are closely associated with the distal aspect of the basal piece. Finally, the fused 
penis valves (sensu Wood, 1952) and the penis sensu stricto make up the aedaegus. 

Larva. The posterior end of the pyrochroid larva (Figures 22-28) possesses many 
taxonomically significant structures which are without established terminology. As is 
well established, the immovable paired projections from the ninth abdominal 
segment are termed the urogomphi. The two deeply pigmented, heavily sclerotized 
excavations between the urogomphi are termed here urogomphal pits; the ledge-like 
area beneath the pits is termed the urogomphal lip. The entire ninth abdominal 
segment including the above modifications is termed the urogomphal plate. 

The urogomphal plate possesses many slightly raised wart-like protuberances 
which may or may not be more deeply pigmented than the surface, and may or may 
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not be setiferous. These are termed calli. The dorsum of the urogomphal plate bears 
but two setiferous calli, one anterad of each urogomphus. These are termed the dorsal 
setiferous calli. 

Well developed raised lines are usually present on the dorsum of the abdominal 
segments just posterad of their anterior margins; they are termed here the parabasal 
ridges (Figure 20). 

Pupa. Terms used in naming the abdominal tubercles have been previously 
established (Rozen, 1959; Young and Fischer, 1972). 


SYSTEMATICS 


KEY TO ADULT PYROCHROIDAE 


1. Antennae filiform; pronotum carinate mesally, hind angles and 
carina produced beyond base; tibial spurs lacking; 
Glyde CATIB AIC ai ee es ae cart ISCHALIINAE (2) 


Antennae serrate, subpectinate, or plumose; pronotum without 
mesal carina, hind angles not produced; two apical 
tibial spurs present on all tibiae; elytra not 
COVINOLO TP Oa ie ae. PYROCHROINAE (4) 


Head primarily testaceous to yellow-orange; West of 
ROCKS re ee ey a oe gi Ae a Cd a se 3 


3. Black elytral vitta widely expanded beyond basal half but 
not attaining lateral margins; basal half of lateral 
discal carinae testaceous to yellow-orange, remainder 
black; elytral punctation between lateral discal carinae 
and sutural carinae uniformly coarse-reticulate......... 
5 6 scarica wits tiara A aimee chai y tai eta ere a, Ischalia vancouverensis Harrington 


Black elytral vitta widely expanded beyond basal two-thirds, 
attaining lateral margins; basal two-thirds and apex of 
lateral discal carinae testaceous to yellow-orange, 
remainder black; elytral punctation between lateral 
discal carinae and sutural carinae of two types; fine 
and dense near sutural carinae and coarse-reticulate near 
lateral discarcarinae 666s ee ces a Ischalia californica Van Dyke 


4. Eyes separated dorsally by more than width of eye across 
the top; eyes of male widely separated dorsally; male 
WHET CLONAL MG rr ee i ee re re elke bas > 


10 


10. 


it. 
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Eyes separated dorsally by less than width of eye across the 
top; eyes of male nearly contiguous dorsally; male 
ILHOUTCEIDIGE DUS OU. Sa eae ee te BP Dendroides (10) 


. Genal area between neck and hind margin of eye less than 


minimal distance across eye (anterior to posterior 
margin at emargination); length 11 mm or greater; 
COAHIaL BS HCEOOUI Ait ei els be a cake eg Neopyrochroa (7) 


Genal area much greater than minimal distance across eye; 
length 9 mm or less; cranial pits postocular ....... re 


SONS a ee Gs Schizotus fuscicollis (Dejean) 


. Metasternum piceous to black; cranial pits not dorsally 


ey La ea wuelks ee bac ene 8 


Metasternum yellow-orange to orange; cranial pits largely 
concealed dorsally by anterior projection of vertex and 
mesally elevated frons; East of Rockies................ 


Legs and coxae black; California (presently known only from 
Femi gle BOGE G) i rs ke oe Neopyrochroa californica (Horn) 


Lees and coxae’ fot entively bigeh ike ee eee cae 9 


Legs yellow-orange to orange; vertex of male elevated and 
projecting slightly anterad; Sierra Nevada Mountains, 
CaniOrnia. joe see a TSR oes tes Neopyrochroa sierraensis sp. nov. 


Femora piceous to black at base, distally testaceous to 
rufotestaceous, tibiae and tarsi piceous to black; 
vertex of male not elevated; East of Rockies.......... 
OS eee hha ts Neopyrochroa femoralis (LeConte) 


Dorsal surface of pronotum as deeply and densely punctate 
DS GIVETH ooo oe nin uo eeuna Geet ¢ Dendroides canadensis Latreille 


Dorsal surface of pronotum but shallowly and sparsely 
punctate, punctures much less developed than those 
Of clytta gy CSR Rae as en PORE ug Ae cote GR ca eae os 11 


Plyiva primarily OacK: Westot ROCKIES yee oe kee eee ee 1) 


Elytra testaceous (or if piceous with testaceous margins, 
then Bast OF RGEH es) ae ee SS es re ee US Wess 13 
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12. Elytra entirely black; legs testaceous from base to mid- 
femora, remainder black; underside of abdomen primarily 
DRO Fe ak ie se a a eal Dendroides picipes Horn 


Elytra black with lateral margins testaceous; legs and 
underside of abdomen rufo-testaceous ............. 


13. Pigmentation areas of metawings testaceous in color and 
reduced (Fieare 11) 0 Dendroides concolor (Newman) 


Pigmentation areas of metawings piceous in color and 
OTM ICME A ais oy on Ce an wee Le ee a 14 


14. Femora densely punctate, distance between punctures usually 
much less than diameter of a puncture; surface of 
femora usually glabrous between punctures; 
Hastof Rockies 4¢ 503.4, 85 ad ees Dendroides testacea LeConte 


Femora moderately punctate, distance between punctures usually 
greater than diameter of a single puncture; surface 
of femora conspicuously rugulose between punctures; 
West Of KROCKIEN 00 lL ca). Dendroides ephemeroides (Mannerheim) 


KEY TO MALE PYROCHROIDAE BASED ON 
GENITALIA 


1. Parameres ventrad of aedeagus, fused along entire length 
with sparse elongate setae arising from lateral and 
apical mareains(Pigutes: 728) cic 0) euros Fh. eo I ISCHALIINAE (2) 


Parameres dorsad or dorso-laterad of aedeagus, their apices 


separate, without sparse elongate marginal 
SElAG MP IBUTOR DG ie acu y aa a se ges aliens PYROCHROINAE (3) 


2. Apex of parameres convex (Figure 8) ............... Ischalia costata (LeConte) 


Apex of parameres broadly emarginate (Figure 7) .......... 
a ie eae Ischalia vancouverensis Harrington & I. californica Van Dyke 


3. Parameres fused basally, widely separated distally, their 
apices dorso-laterad of aedeagus; apical width of 
parameres but slightly greater than average distal 
width of aedeagus (Figure 1) ................ Schizotus cervicalis Newman 


Parameres fused basally and separated distally, but with 
apices dorsad Of Aedeamus) ia ek CWE VODA Pale CEO sas 4 


4. Apical width of parameres but slightly greater than average 
distal width of aedeagus; parameres narrowly separated 
GiStBy PIN Ps oe a are Dendroides spp. 


12 
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Apical width of parameres several times greater than 
average distal width of aedeagus; parameres widely 


SOpaiciped GIStANy es a ees ee Neopyrochroa (5) 
Inner margins of parameres with many short, stout 

setae thigure 3)a5 005500 pe ee Neopyrochroa sierraensis sp. nov. 
Paromie es WitnOut Sede ee es 6 


Apical bulb of aedeagus dorsally recurved with a hook- like 
projection; inner ventro-lateral margins of 
parameres with a single subapical tooth 
PRTOURCS AeS) a ee eae ae Neopyrochroa flabellata (Fabricius) 


Apical bulb of aedeagus and margins of parameres sey ore 
without hooks or teeth (Figure 6).0. 0. ee ae 


KEY TO KNOWN LARVAL PYROCHROIDAE 
(Second and subsequent instars only) 


. Spiracles of eighth abdominal segment equidistant from 


lateral line and tergo-sternal suture; urogomphi 

with little if any inward curvature; inner faces of 

urogomphi with coarse projections (Figures 24-26) 
i a Neopyrochroa (3) 


Spiracles of eighth abdominal segment closer to lateral 
line; urogomphi curved inward (or if nearly straight, 
then apices of urogomphi strongly recurved); inner 
faces of urogomphi without coarse ‘projections 
Pe) ee eee ee SS z 


. Spiracles of eighth abdominal segment nearly equidistant 


from anterior and posterior margins of the segment, 
its length about one and one-half times the length 
of abdoninal segment seven... ee ee Schizotus cervicalis Newman 


Spiracles of eighth abdominal segment much closer to posterior 
margin of the segment, its length slightly more 
than twice the length of abdominal segment 
COROT ee Ea Cs Dendroides (5) 


. Wart-like calli of dorsal urogomphal plate distributed 


generally over entire surface; width of urogomphal 
plate (taken across bases of urogomphi) 2-3 times 
its mesal length (from anterior margin posterad to 
bases of sirosoimpint) (Figures 29, 20) i pa ge ee ce ee ee 4 
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Calli limited primarily to urogomphi; width of urogomphal 
plate 4-6 times its length (Figure 25) =). sai). eo ueaiek. J: 


. Dorsal setiferous calli much larger (in diameter and elevation) 

than surrounding calli of dorsal urogompal 

plate; urogomphal pits separated by a distance of 

nearly one-half the width of a single pit; 

East of Rockies (Figure 24)............ Neopyrochroa flabellata (Fabricius) 


Many dorsal calli as large as dorsal setiferous calli; 
urogomphal pits nearly contiguous; Sierra Nevada 
Mountains, California (Figure 26)... 5. win mere 


:  Urogomphilong, curved inwaidly (Fioure 27) <0 oo) ae Ue ye 6 


Urogomphi short, nearly straight, their apices strongly 
PECHTVCR CPIGUTC 28) roi io enki, wR Dendroides concolor (Newman) 


. Parabasal ridge of eighth abdominal segment inconspicuous, 
discontinous (Figure 20). 0.3.) ines ee. | Dendroides canadensis Latreille 


Parabasal ridge of eighth abdominal segment conspicuous 
and cOmtimUOus s., Www eda. c 2 Es Dendroides ephemeroides (Mannerheim), 
D. picipes Horn, D. marginata Van Dyke 


KEY TO KNOWN PUPAL PYROCHROIDAE 


. Two lateral marginal tubercles, one simple tubercle 

anterad and one large, bifurcate tubercle posterad; 

setae on these and all other tubercles arising 

preapically (Fienne: tS). oe iors Sine ek SRO Rk: Hae Neopyrochroa (3) 


Three lateral marginal tubercles, one simple tubercle 
anterad and two approximate simple tubercles 
postetad: setae apical on.all tubercles (Figure 17) ga u.s io oe oe ee ooh ees 2 


. Posterior marginal tubercles greatly narrowed at the 
middle, being one-half or less the distance across 
the base (Pienie 1 ok ee kan aaah ah ew an gaan ed a ams Dendroides (5) 


Posterior marginal tubercles but slightly narrowed at 
the middle, being one-half or more the distance 
across the: basei(Figure 19) uxy. in. A Schizotus cervicalis Newman 
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3. Posterior lateral marginal tubercle widely bifurcate 
(Figure 15), distance from point of bifurcation to 
apex of tubercle much greater than half the total 
tubercle length; Sierra Nevada Mountains, California 
a es AME O EAN NE lM RACERS Cee e cua gta Neopyrochroa sierraensis sp. nov. 


Posterior lateral marginal tubercle bifurcate more 
toward apex, distance from point of bifurcation to 
apex usually much less than half the length of the 
tubercles Rast-of the Rockies . 0 ki he. HERES REN CORO ROM CATRIE NE Beene 4 


4. Hind margin of posterior lateral marginal tubercle usually 
greatly arched (Figure 16); posterior arm often much longer 
Pte DUM kee oe elas ann 4 Neopyrochroa femoralis (LeConte) 


Hind margin of posterior lateral marginal tubercle usually 
not arched (Figure 14); anterior and posterior arms 
lisuially subequal im length io vce vee eel eee if 


S. Setae on ventral surface of metafemur (including setae 
arising from protuberances and any other setae) 
not more than nine in number, usually 4-6........... 


Setae on ventral surface of metafemur not fewer than 12 in number 
Peete ok Dendroides concolor (Newman) & D. ephemeroides (Mannerheim) 


Subfamily Ischaliinae 


The adults lack secondary sexually dimorphic characteristics. 

As previously stated, two morphologically distinct yet closely related elements 
make up the subfamily; an Asian group and North American group. The author has 
had an opportunity to examine Asian material from the CASC through the courtesy 
of Dr. Hugh Leech, and has decided to follow Van Dyke’s treatment of Eupleurida as 
a subgenus of [schalia. Until more material, including larvae as well as adults, can be 
critically examined further splitting appears unjustifiable. 


Genus [schalia Pascoe 


Ischalia Pascoe, 1860, J. Entomol. 1:54. (Type species indigacea Pascoe.) 


Eupleurida LeConte, 1862, Smiths. Misc. Coll. 3: 267. (Type species costata 
LeConte.) 


Ischalia, subgenus Eupleurida LeConte (reduced to subgeneric rank Van Dyke, 1938, 
Entomol. News 49: 193). 
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Ischalia (Eupleurida) costata (LeConte) 
(Figure 8) 


Eupleurida costata LeConte, 1862, Smiths Misc. Coll. 3: 267. 
(not LeConte, 1866: 142. Leng, 1920, Cat. Coleop. Amer., p. 161). 
Ischalia costata (LeConte). LeConte, 1873, Proc. Acad. Nat. Sci. Philadelphia 25: 335. 


Length 4-6.5 mm. 

Mouthparts and antennal segments 3-8 yellow-testaceous, remainder of head 
piceous. Vertex distinctly gibbose. 

Pronotum, ventral thorax, and legs yellow-testaceous; scutellum variable, yellow- 
testaceous at base and piceous distally, entirely yellow-testaceous, or entirely piceous. 
Elytra piceous with latero-mesal elongate patches and apices yellow-testaceous. 
Patches extending along length of lateral discal carinae, continuous across lateral 
carinae to margins, or discontinuous between the two carinae forming two patches on 
each elytron. 

Abdomen ventrally yellow-testaceous with piceous maculae on lateral margins of 
segments 3-6 or 4-6; maculae continuous in some specimens making segments 3-6 or 
4-6 piceous. Parameres (Figure 8) convex at apex. 


Type Information: The type is in the LeConte collection (MCZC) and bears the 
determination label ‘“‘Euplura costata LeC’’ along with an MCZC type label (number 
4934). An orange disk indicating southern states is also present on the pin. This 
agrees with the type locality mentioned in the original description. 


Distribution: The fifty specimens examined were collected in Eastern North 
America; east of the Mississippi, southward from Duparquet, Quebec, to Tennessee 
and North Carolina. 


Remarks: This species may be immediately separated from the other members 
of the subgenus by the color of the head, which is primarily piceous instead of yellow- 
testaceous or yellow-orange. 

Adults have been taken during every month but January and February; they are 
probably to be found in the adult stage throughout the year. 

Label data indicate that specimens have been collected by sifting leaves and 
other decaying vegetative material, and by searching beneath boards. 


Ischalia (Eupleurida) vancouverensis Harrington 


Ischalia vancouverensis Harrington, 1892, Can. Ent. 24: 132. 


Length 5-7.5 mm. 

Antennal segments 3-9 piceous, remainder of head yellow-testaceous to yellow- 
orange. Vertex weakly to moderately gibbose. 

Pronotum, scutellum, ventral thorax, and legs yellow-testaceous to yellow- 
orange. Elytra as pronotum, with piceous to black vitta one-half width of disk for 
basal third, then expanded across width of elytra but not reaching lateral margins. 
Vitta ending near apex of elytra leaving but a narrow margin; distal lateral carinae 
black. Elytral punctures between lateral discal and sutural carinae uniformly coarse- 
reticulate. 
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Abdominal sternite eight (and in some specimens also sternite three) yellow- 
testaceous, remainder of sternum piceous to black. Parameres broadly emarginate at 
apex. , 

Type Information: The holotype and paratypes are in the CNCI. They bear the 
locality label “Vancouver Island, B.C.” Three paratypes were examined, the number 
441 is on each type label. Additional information from the original description in- 
dicates Comox as the specific type locality. 


Distribution: BRITISH COLUMBIA: Comox, Vancouver Island; Vancouver, 
Crown Mt. Pass, 3500 ft.; Vancouver; Terrace; near Canyon, International Mts.; East 
Kootenay Dist., 6500 ft. (underside of charred stump); Langley; Laidlaw (under log); 
Wynndel (under bark Thuja plicata)) WASHINGTON: Mt. Rainier, Paradise Park, 
6000 ft. OREGON: Benton Co., Berry cr., 9 mi. N. Corvallis; Benton Co., McDonald 
Forest, nr. Corvallis (decayed Douglas fir stump). A total of twenty-one specimens 
were examined. 


Remarks: This species is closely related to californica, differing primarily in its 
more developed elytral vitta which does not reach the lateral margins, and in the 
uniformly coarse-reticulate elytral punctation between the lateral discal and sutural 
carinae. It is easily separated from costata on the basis of head color. 

Specimens have been collected from late March to the middle of November. 


Ischalia (Eupleurida) californica Van Dyke 
(Figure 7) 


Ischalia (Eupleurida) californica Van Dyke, 1938, Entomol. News 49: 192. 


Length 4.5-7 mm. 

Antennal segments 3-9 black, remainder of head yellow-testaceous to yellow- 
orange. Vertex weakly to moderately gibbose. 

Pronotum, scutellum, ventral thorax, and legs yellow-testaceous to yellow- 
orange. Elytra as pronotum, with piceous to black vitta one-half width of disk for 
basal two-thirds, then expanded across width of elytra, reaching lateral margins. 
Vitta ending preapically, distal lateral discal carinae and apex of elytra yellow- 
testaceous to yellow-orange. Elytral punctations between lateral discal and sutural 
carinae of two types, being fine and dense near the sutural carinae and coarse- 
reticulate near the lateral discal carinae. 

Ventral abdomen entirely yellow-testaceous to yellow-orange, or with segments 
4-6 piceous and the remainder yellow-testaceous to yellow-orange. Parameres broadly 
emarginate at apex (Figure 7). 

Type Information: The holotype (CASC number 4684) and according to the 
original description, “‘numerous designated paratypes’’ form a large series collected 
near Weott, Humboldt Co., California. Seven paratypes examined from the CASC. 

Distribution; CALIFORNIA: near Weott, Humboldt Co.; ‘“‘Cal.’’; Humboldt 
Co.; Arcata. OREGON: Marshfield [Coos Bay]; Vicinity of McKenzie Pass (under 
bark); Lane Co., Salt Creek Pass, 5128 ft. (under bark spruce). 

Of the 119 specimens examined, all but sixteen were from the type locality. 
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Remarks: This species is similar to vancouverensis, differing in its less 
developed vitta which reaches the lateral margins of the elytra, and in having both 
fine and coarse-reticulate types of elytral punctation between the lateral discal and 
sutural carinae, uniformly coarse-reticulate in vancouverensis. It is easily separated 
from costata on the basis of head color. 

Specimens have been collected from the middle of May to late September. 

In his original description of californica, Van Dyke stated, ‘‘I have always found 
our two Pacific Coast species about fungus growth on old decaying logs. At one time I 
split open a small hollow log of tanbark oak, Lithocarpus densiflora (H. and A.), and 
found the entire cavity lined with white mycelium upon which numerous larvae and 
adults of californica were feeding.” 

The shriveled remains of a single larva are mounted with Van Dyke’s topotypical 
series of californica but they bear no remote resemblance to any known heteromerous 
larva and must be discounted at this time. 


Subfamily Pyrochroinae 


Unlike the Ischalitinae, adults of the Pyrochroinae all exhibit some sort of 
secondary sexual dimorphism. In all but Dendroides males possess cranial pits; in 
Dendroides eye size is dimorphic. In all three genera, the antennae show sexual 
dimorphism; being serrate in the female and pectinate or plumose in the male. 


Larvae: Mature larvae (Figure 20) attain lengths of 14-35 mm. and widths of 2-5 
mm. The body is orthosomatic, subparallel or slightly broader posteriorly. The head 
and body are yellowish-brown, amber, or dirty-yellow with an olive green tint; darker 
in areas of heavy sclerotization such as the mandibles and urogomphal plate. 

Head prognathous, depressed, and exerted from prothorax. Epicranial suture 
lyre-shaped, stem indistinct and short. Four ocelli usually present on each antero- 
lateral aspect of head, just posterad of the prominent three-segmented antennae (the 
second segment of which bears a small supplemental process). Symmetrical labrum 
present anterad of fused frons and clypeus. Mouthparts retracted, with strong 
asymmetrical mandibles (Figure 21), the right one bearing a well developed molar 
area and the left a prominent molar tooth. Apices of mandibles dentate, teeth in- 
terlocking; usually with three large teeth on right mandible and two on the left. 
Maxillae movable, composed of a cardo which is diagonally folded upward toward the 
stipes, thus appearing two segmented; a pad-like maxillary articulating area, a mala 
maxilla which is formed by the fusion of the galea and lacinea, and a three-segmented 
palpus. The maxillary mala bears the uncus, which is heavily sclerotized and denti- 
form in Neopyrochroa and less developed in Schizotus and Dendroides. Labium with 
ligula elongate, apically rounded; palpi two-segmented. 

A three-segmented thorax bears six well developed legs, each of which is four- 
segmented with a terminal tarsungulus. Thoracic spiracle ovate, located on antero- 
lateral mesothorax. 

Abdomen depressed, moderately sclerotized, segments 1-7 and nine (excluding 
urogomphi) subequal in length, eighth either slightly more than twice the length of 
seventh, as in Dendroides and Neopyrochroa, or slightly less than twice the length of 
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seventh, as in Schizotus. Tenth segment much reduced, visible ventrally surrounding 
anus. Circular spiracles of similar size on ventro-lateral margins of tergites 1-7, 
spiracles of eighth segment usually somewhat larger, circular or oval. The 
urogomphal plate (Figures 22-28), with two heavily sclerotized deeply pigmented pits 
between urogomphi; ledge-like urogomphal lip ventrad of pits. Ventro-anterior 
margin of ninth segment with a single, continuous, semi-circular row of asperites. 

Remarks: The preanal row of asperites separates the pyrochroid larvae from all 
but the Elacatidae (Othniidae) and some Pythini (for example Pytho). Pyrochroids 
have two well developed urogomphal pits and an asperite series in the form of a 
continuous single arch. The Elacatidae on the other hand have a single poorly 
developed pit and a mesally discontinuous double arch of asperites, and the Pythini 
have a single well developed pit and a continuous double arch of asperites. 

Examination of first instar larvae of Dendroides canadensis and D. concolor has 
led the author to conclude that the urogomphal plate does not attain its characteristic 
shape until after the first larval ecdysis. Therefore, the characters presented in the key 
and in the following descriptions apply only to larvae of second or subsequent instar 
development. : 

Pupae: Pale, elongate; head strongly deflexed, usually not visible from above; 
short, upturned, sharply pointed urogomphi terminally (Figure 12). 

Head with many setiferous tubercles distributed as follows: 4-6 on vertex or 
dorsal area; one on each eye near inner margin; three near base of each antenna; 1-2 
on each side of clypeo-labral area; 1-2 on outer margins of mandibles. Antennae with 
small calli scattered over surfaces. 

Pronotum commonly with 20 prominent setiferous tubercles, 10 on the anterior 
margin, and 10 along the posterior margin. Mesonotum and metanotum each with 
two small setiferous tubercles, one on either side of the meson of each segment. 

Each side of abdominal segments 2-7 with 2-3 lateral marginal setiferous 
tubercles, 1-2 pleural tubercles, two posterior marginal tubercles, and two large 
ventral setiferous tubercles. Tubercles of segments one and eight reduced. Ninth 
tergite reduced to urogomphi, each bearing one dorsal, three lateral, and three 
ventral setiferous tubercles. Genitalia posterad of reduced ninth sternite; female 
appearing two-lobed on each size (Figure 12), male smaller and single-lobed on each 
side (Figure 13). Tenth sternite posterad of genitalia, between urogomphi, reduced 
and bearing the anus. 

Remarks: Since so little work has been done on the pupae of Coleoptera, it is 
impossible to provide charcters by which the Pyrochroidae can be distinguished from 
other families. 

Rozen (1959) has provided a short diagnosis to help separate oedemerid pupae 
from those of a number of other heteromerous families, including the Pyrochroidae. 


Genus Schizotus Newman 


Schizotus Newman, 1837, Entomol. Mag. 5: 374. (Type species cervicalis Newman.) 
Pyrochroella Reitter, 1911, Fauna Germanica 3: 385 (as a subgenus of Pyrochroa). 
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Adult: Antennae serrate in the females, subpectinate in the males. Eyes 
moderate, dorsal separation much greater than maximal width across one eye; length 
of genal area between eye and neck much greater than minimal distance across eye 
(anterior to posterior margin at emargination). Cranial pits consisting of two annular, 
densely setiferous, postocular holes. 

Parameres dorso-laterad of aedeagus, widely separated at apex; distal aedeagus 
nearly as wide as apical width of parameres (Figure 1). 

Larva: Only larvae of S. cervicalis were available for study. The larvae are 
discussed in the treatment of that species. 

Pupa: As above, see description of S. cervicalis. 


Remarks: The genus is boreal in distribution with cervicalis Newman in the 
Nearctic region, fuscicollis (Dejean) from Northeast Asia and Alaska, and cardinalis 
(Mannerheim) and pectinicornis (Linnaeus) from the boreal Palearctic areas. 

Schizotus is the only North American pyrochroine not known to be attracted to 
light. 


Schizotus cervicalis Newman 
(Figures 1, 19, 23) 


Schizotus cervicalis Newman, 1837, Entomol. Mag. 5: 374. 


Adult: Length 5.5-9 mm. 

Head, including antennae, black with frons, inner surface of cranial pits (0°), 
transverse postocular maculae (@ ), and gular area rufous-orange; mentum and bases 
of maxillae yellow-testaceous; clypeus and mandibles testaceous to piceous. Rufous- 
orange frontal area of male usually divided into two maculae by black transverse 
band which extends across from bases of antennae. 

Pronotum and anterior margin of prosternum rufous-orange, remainder of 
thorax, including legs, black. Elytra black with yellowish to yellowish-orange lateral 
and sutural margins. Metawings with darkly pigmented areas well developed. 

Ventral abdomen piceous. 

Larva: Living mature specimens often darker than other pyrochroid larvae with 
a pale olive-green tint. 

Eighth abdominal segment one and one-half to slightly less than two times the 
length of the seventh, its parabasal ridge well developed, its spiracles close to the 
lateral line and nearly equidistant from the anterior and posterior margins of the 
segment. 

Urogomphal plate with pits shallow, lip reduced to nearly absent; urogomphi 
with strong inward curvature (Figure 23). 

Pupa: Abdominal segments 2-7 generally with three simple lateral marginal 
tubercles, one anterad and two posterad; one pleural tubercle. Posterior marginal 
tubercles but slightly narrowed at middle (Figure 19), one-half or more the distance 
across the base. Setae on all tubercles arise apically. 

Type Information: The type is in the British Museum (Natural History). Data 
from the original description indicate that the type is a male; the type locality is 
Trenton Falls [New York]. 
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Distribution: CANADA: British Columbia, Alberta, Manitoba, Ontario, 
Quebec, and New Brunswick. UNITED STATES: Maine, New Hampshire, Vermont, 
Massachusetts, New York, Connecticut, New Jersey, Maryland, Pennsylvania, 
northern Indiana, northern Illinois, Michigan, Wisconsin, eastern Minnesota, and 
Spearfish, South Dakota. 

Adults have been collected from 3 May to 30 July, with the greatest abundance of 
material from the middle of May to the middle of June. A total of 318 specimens of 
this boreal species were examined. 

Remarks: The adult of this species is easily distinguished from fuscicollis by its 
elytra which are black with yellowish to yellow-orange margins, as opposed to the 
concolorous yellow-orange elytra of fuscicollis. , 

Adults have been taken from beneath bark and by sweeping. 

Larvae of cervicalis are unique among the known species in that their eighth 
abdominal segment is less than twice the length of the seventh, as opposed to more 
than twice as long in all other species. 

In the southern extensions of its range, cervicalis is limited to relict boreal-like 
ecosystems such as low, cool bogs. In suitable areas larvae are usually found in and 
under decaying wood, and under moss growing on logs. 

The pupae are distinct in having posterior marginal tubercles which are tapered 
instead of being widely expanded basally. They also have three simple lateral 
marginal tubercles instead of one simple anterior tubercle and one posterior, 
bifurcate tubercle. 

The duration of the pupal stage was 4-6 days. 


Schizotus fuscicollis (Dejean) 


Pyrochroa fuscicollis Dejean, 1836, Cat. Coléopt. de la Collection 
Dejean, 3rd ed. Paris p. 237. 

Pyrochroa fuscicollis Dejean. Mannerheim, 1852, Bull. Soc. Imper. Nat. Moscou 
25: 301. 

Pyrochroa (Pyrochroella) fuscicollis Mannerheim. Rietter, 1911, 
Fauna Germanica 3: 385. 


Schizotus fuscicollis (Mannerheim). Blair, 1914, Ann. & Mag. Nat. Hist. 13 
(ser. 8): 317. 


Adult: Length 9 mm. 

Mentum, basal maxillae, and mandibles testaceous, remainder of head, in- 
cluding antennae, black. 

Margins and lateral aspects of pronotum, exluding pronotal lobe, yellow-orange; 
pronotal lobe and remainder of thorax, including legs, piceous to black. Elytra 
concolorous yellow-orange. 

Ventral abdomen rufo-piceous. 

Larvae and pupae were not available for examination. 

Type Information: Sex unknown, probably in Dejean material at Paris 
Museum. Type locality unknown. 
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Distribution: ASIA: Kamchatka, Kuril Islands, Sakhalin Islands, southeastern 
Siberia. NORTH AMERICA: Alaska. 

Remarks: Readily distinguishable from cervicalis on the basis of elytral color, 
being yellow-orange in fuscicollis and black with yellow-orange margins in cervicalis. 

The description is based upon a single female from ‘“‘Amur.”’ The Alaskan 
specimens alluded to by Horn (1888) were not available for examination. 


Genus Neopyrochroa Blair 


Neopyrochroa Blair, 1914, Ann. Mag. Nat. Hist. 13 (Ser. 8): 315. 
(Type species Pyrochroa flabellata Fabricius.) 


Adult: Antennae serrate in the females, subpectinate in the males. Eyes 
moderate, dorsal separation much greater than maximal width across one eye; length 
of genal area between eyes and neck very reduced, less than minimal distance across 
eye (anterior to posterior margin at emargination). Cranial pits interocular. 

Parameres dorsad of aedeagus, widely separated at apex; apical width of 
parameres several times greater than distal width of aedeagus. 

Larva: Eighth abdominal segment slightly more than twice the length of the 
seventh, its parabasal ridge well developed, its spiracles equidistant from lateral line 
and tergo-sternal suture. Urogomphal plate with well developed pits and lip (Figures 
24-26); urogomphi with little if any inward curvature, their inner faces with coarse 
projections. 

Pupa: Abdominal segments 2-7 (Figure 18) with two lateral marginal tubercles, 
one simple tubercle anterad, the anterior lateral marginal tubercle, and one large 
bifurcate tubercle posterad, the posterior lateral marginal tubercle; generally two 
pleural tubercles, though anterior one commonly reduced or absent. Setae arise 
preapically on all tubercles. 

Remarks: Neopyrochroa is the only genus of pyrochroids endemic to North 
America. It has a very disjunctive distribution with two eastern species attaining 
distributions as far west as Kansas, and two western species which are limited to small 
areas within the Sierra Nevada Mountains of California. 


Neopyrochroa flabellata (Fabricius) 
(Figures 4, 5, 13, 14, 21, 24) 


Pyrochroa flabellata Fabricius, 1787, Mant. Ins. 1: 162. 
Lampyris flabellata (Fabricius). Gmelin, 1790 in Linn. Syst. Nat., 
edition 13, 1(4): 1886. 
Schizotus flabellata (Fabricius). Newman, 1837, Entomol. Mag. 5: 375. 
Neopyrochroa flabellata (Fabricius). Blair, 1914, Ann. & Mag. Nat. Hist. 13 
(Ser. 8): 315. 


Adult: Length 13-19 mm. 
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Head, including antennal segments 1-2, yellow-orange to orange; antennal 
segments 3-11 and apices of mandibles piceous to black. Cranial pits of male largely 
concealed dorsally by anterior projection of vertex and mesal elevation of frons. 

Pronotum, scutellum, ventral thorax, and legs yellow-orange to orange. Elytra 
black, often with violaceous tint; metawings with well developed pigmented areas. 

Ventral abdomen variable; concolorous yellow-orange or yellow-orange with two 
black triangular maculae on each sternite, maculae small and inconspicuous to large 
and fused, leaving only margins yellow-orange. Apical bulb of aedeagus dorsally 
recurved with a hook-like projection (Figure 5); inner ventro-lateral margins of 
parameres with a single subapical tooth (Figures 4-5); parameres without setae. 

Larva: Wart-like calli of urogomphal plate distributed over entire dorsal surface 
(Figure 24), their size much smaller (in diameter and elevation) than dorsal setiferous 
calli. Width of urogomphal plate across bases of urogomphi 2-3 times its mesal length 
(measured from anterior margin to bases of urogomphi). Urogomphal pits separated 
by a distance of nearly one-half the width of a single pit. 

Pupa: Posterior lateral marginal tubercle apically bifurcate (Figure 14), distance 
from point of bifurcation to apex of tubercle usually much less than half the length of 
the tubercle; hind margin of tubercle usually not arched; anterior and posterior arms 
usually subequal in length. 

Type Information: The holotype male is in the Hunterian Collection at isco 
University. The type locality listed in the description is ‘‘America.”’ 

Distribution: Eastern North America from Canada (Ontario and Quebec) south 
to Alabama, Georgia, and South Carolina; eastward from eastern Nebraska, Kansas, 
and Texas to East Coast. 

Adults have been taken from 10 April to 28 September, with the greatest 
numbers from late May to late July. Emergence southward from Tennessee appears to 
be 1-2 weeks earlier than northward. 

The 1052 specimens examined make flabellata the most commonly encountered 
member of the genus. 

Remarks: The yellow-orange to orange metasternum of the adult, as opposed to 
piceous or black, immediately separates flabellata from all other Neopyrochroa. In 
addition, only in flabellata are the cranial pits largely concealed dorsally. The male 
genitalia are unique in having a recurved aedeagal hook and teeth on the parameres. 

Adults are commonly collected at light and at fermenting baits. 

The relatively small dorsal calli on the urogomphal plate of the larva as com- 
pared to the dorsal setiferous calli separate flabellata larvae from those of sierraensis, 
in which many dorsal calli are as large as the dorsal setiferous calli. The length of the 
urogomphal plate as compared with its mesal width gives a ratio which easily 
distinguishes flabellata from femoralis, as does the distribution of dorsal calli on the 
urogomphal plate. The width of the urogomphal plate in flabellata is but 2-3 times its 
mesal length, as opposed to 4-6 times in femoralis. The dorsal calli of flabellata are 
generally distributed over the surface of the urogomphal plate, whereas in femoralis, 
they are restricted primarily to the urogomphi. 

Larvae of flabellata are found almost exclusively on the underside of the log, 
either beneath the bark or just within the decaying wood itself. The apparent active 
selection of this microhabitat may be related to such climatic conditions as moisture 
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and/or temperature. The conditions are probably cooler, more moist, and less 
susceptible to abrupt changes than are those of the more exposed sides of the log. 

In the pupa of flabellata, the posterior lateral marginal tubercle bifurcates in the 
distal half of its length, whereas in sierraensis the point of bifurcation is in the basal 
half. The hind margin of the tubercle is usually not strongly arched in flabellata as it 
is in femoralis, and the anterior and posterior arms are usually subequal in length 
whereas in femoralis the posterior arm is usually much longer. 

The duration of the pupal stage was 4-9 days, most commonly six days. 


Neopyrochroa femoralis (LeConte) 
(Figures 6, 16, 25) 


Pyrochroa femoralis LeConte, 1855 Proc. Acad. Nat. Sci. 
Philadelphia, 7: 274. 

Neopyrochroa femoralis (LeConte). Blair, 1914, Ann. & Mag. Nat. Hist. 13 
(Ser. 8): 316. 


Adult: Length 11-19 mm. 

Head, including first antennal segment, yellow-orange to orange; second an- 
tennal segment, apices of mandibles, and maxillary palpi piceous to black; antennal 
segments 3-11 black. Cranial pits of male completely visible dorsally, vertex simple. 

Mesosternum, metepisternum, metasternum, and in some specimens hind 
margin of prosternum black with violaceous tint; remainder of thorax yellow-orange 
to orange. Coxae and distal femora yellow-orange to orange, remainder of legs 
pigmented as mesosternum. Elytra black, often with violaceous tint; metawings with 
well developed pigmented areas. 

Ventral abdominal sterna 3-6 black mesally, often with violaceous tint, yellow- 
orange to orange laterally. Seventh sternite antero-mesally black, remainder yellow- 
orange to orange; eighth sternite concolorous yellow-orange to orange. Apical bulb of 
aedeagus and parameres simple (Figure 6). 

Larva: Dorsal wart-like calli of urogomphal plate limited primarily to urogomphi 
(Figure 25); width of plate across bases of urogomphi 4-6 times its mesal length, as 
measured from anterior margin to bases of urogomphi. 

Pupa: Posterior lateral marginal tubercle apically bifurcate (Figure 16), distance 
from point of bifurcation to apex usually much less than half the length of the 
tubercle; hind margin of tubercle usually greatly arched; posterior arm often much 
longer than the anterior. 

Type Information: The holotype male (MCZC number 4935) is in the LeConte 
collection and bears the label “‘P. femoralis LeC.”, and a yellow disk indicating mid- 
western states. Second and third specimens have pink disks indicating middle eastern 
states, a fourth specimen has a yellow disk, and a fifth is from Virginia. The type 
locality as specified in the original description is middle and western states. 

Distribution: The 252 specimens available for study were collected in Eastern 
North America from southern Canada (Ontario and Quebec) south to Alabama, 
Georgia, and South Carolina; eastward from eastern Kansas, Oklahoma, and Texas 
to the East Coast. 
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Adults have been taken from 18 April to 20 August with the greatest numbers 
from the middle of May to early July. 

Remarks: The bicolorous legs of the adult separate femoralis from all other 
Neopyrochroa. In addition, the cranial pits of the male are completely visible dorsally 
and the vertex is simple. In flabellata the vertex projects forward and the frons is 
mesally elevated to conceal the pits dorsally, and in sierraensis the vertex is elevated. 
The parameres of the male have no teeth as do those of flabellata, and no setae as do 
those of sierraensis. 

Adults of femoralis are commonly collected at lights and are occasional visitors 
at fermenting baits. | 

Only in the larva of femoralis are the dorsal calli of the urogomphal plate 
primarily limited to the urogomphi. It is further distinguished from the sympatric 
flabellata by the length to width ratio of the urogomphal plate. The width of the plate 
in flabellata is but 2-3 times its mesal length, whereas.in femoralis it is 4-6 times the 
mesal length. 

Many host records for the larvae come from standing dead elm; other hosts 
include Quercus sp. (Mich. & Va.), Castanea dentata (Va.), and Liriodendron 
tulipifera (Va.). 

In femoralis the posterior lateral marginal tubercle of the pupa bifurcates in the 
distal half of its length, whereas in pupae of sierraensis the point of bifurcation is in 
the basal half. The hind margin of the tubercle is usually greatly arched in femoralis, 
unlike flabellata in which it is usually not arched, and the posterior arm is usually 
much longer than the anterior, whereas the two are usually subequal in flabellata. 

Pupal stage duration was determined for only one female; the aes was Six 
days. 


Neopyrochroa sierraensis sp. nov. 
(Figures 3, 12, 15, 18, 26) 


Adult: Length 12.5-15 mm. 

Head, including first antennal segment, yellow-orange to orange; second an- 
tennal segment orange to piceous; antennal segments 3-11 and apices of mandibles 
piceous to black. Cranial pits completely visible dorsally, partially separated an- 
teriorly by the posteriorly projecting frons. Vertex elevated, crest-like. 

Metasternum and metepisternum black, occasionally with violaceous tint, 
remainder of thorax yellow-orange to orange. Legs, except metacoxae, yellow-orange 
to orange; metacoxae bicolorous, yellow-orange to orange near articulation with legs 
and colored as metasternum distally. Elytra black; metawings with well developed 
pigmented areas. 

Ventral abdominal sterna 3-6 black mesally, yellow-orange to orange laterally. 
Seventh sternite black antero-mesally, remainder yellow-orange to orange; eighth 
sternite concolorous, yellow-orange to orange. Parameres (Figure 3) with many short, 
stout, anteriorly directed setae on inner surfaces. 

Larva: Dorsal calli of urogomphal plate generally distributed over entire sur- 
face, many as large (in diameter and elevation) as dorsal setiferous calli (Figure 26). 
Urogomphal pits nearly contiguous. 
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Pupa: Posterior lateral marginal tubercle widely bifurcate (Figure 15), distance 
from point of bifurcation to apex of tubercle much greater than half the total tubercle 
length. 

Type Information: Holotype: (“), Yosemite Valley, California; 3 June 1921 
(Van Dyke Collection), [CASC]. 

Allotype: ( ), same locality as holotype; 23 June 1921 (Van Dyke Collection), 
[CASC]. 

Paratypes: 35S with data as above 5, 13, and 16 June, [CASC]; 1°, Cedar 
Creek, Tulare Co., California, 4500 ft., 10 June 1905 (Hopping; R. Hopping 
Collection), [CASC]; 1 %, Fish Camp, Mariposa Co., California, 2 June 1942 [UICM]; 
13°, Sierra Nat. Forest, Summerdale Camgd., Mariposa Co., California, 5000 ft., In 
Flight, 11-15 June 1973 (D. K. & D. C. Young), [DYCC]; 2 OS same data as 
preceeding except Taken from Beneath Bark of Populus trichocarpa [DYCC]; 3 oC, 
Yosemite, California, alt. 3880-4000 ft., 21 (1c") and 30 (2 ot’) May 1931 (W. D. 
Clancy), 2 in UCRC, 1 in MSUC;2 99, same data as above from 28 and 30 May, 1 
in UCRC, 1 in MSUC; 1 &, Yosemite, California, alt. 3880-4000 ft., 8 June 1938 (B. 
E. White Collection, 1962 Gift), [CASC]; 1°, Northfork, California, 23 May 1920 (H. 
Dietrich), [CUIC]; 19 , Madera Co., California, Chiquito Creek, 5 July 1920, 4100 ft. 
(H. Dietrich), [CUIC]; 1 ¢, Sierra Nat. Forest, Summerdale Campgd., Mariposa Co., 
California, SO00 ft., Reared from pupa collected beneath bark of Populus 
trichocarpa, 11-15 June 1973 (D. K. & D. C. Young), [DYCC]. 

Distribution: As detailed above, south-central Sierra Nevada Mountains of 
California; May to early July. | 

Remarks: The adult of this species is easily recognized by possessing both a 
darkly colored metasternum and concolorous yellow-orange to orange legs. It can also 
be separated from other known males of the genus by its dorsally visible cranial pits 
and elevated vertex, and its setose parameres. 

The large dorsal calli on the dorsal urogomphal plate of the larva and the 
narrowly separated urogomphal pits easily distinguish this species from all other 
known Neopyrochroa larvae. 

The widely bifurcate posterior lateral marginal tubercles, in which the distance 
from the point of bifurcation to the apex of the tubercle is much greater than half the 
total tubercle length, is diagnostic for the pupa of sierraensis. 

Biology: The only available data comes from observations made by the author 
and his late wife. 

On 11 June 1973, a single adult male was found along with a female pupa and 
several larvae (two mature and a few earlier instars). They were all taken from 
beneath the bark of a standing black cottonwood stump (Populus trichocarpa Torr. & 
Gray) at and below ground level. The following morning, an adult male was collected 
while in flight. 

An extensive search of the area over the next two days yielded another adult male 
and several more larvae. They were all taken from beneath bark or just within the 
rotting wood of fallen P. trichocarpa logs which were scattered along the banks of a 
stream. The larval microhabitat was similar to that of flabellata in that all specimens 
were found on the undersides of the logs, adjacent to the soil. 


26 Contrib. Amer. Ent. Inst., vol. 11, no. 3, 1975 
Neopyrochroa californica (Horn) 


Pyrochroa californica Horn, 1891 Trans. Amer. Ent. Soc. 18: 45. 

Neopyrochroa californica (Horn). Blair, 1914, Ann. & Mag. Nat. Hist. 
13 (Ser. 8): 310; 

Schizotus californica (Horn). Leng, 1920, Cat. Coleopt. Amer. p. 161. 


Adult: Length 14 mm. 

Head rufo-piceous with clypeus and underside rufo-testaceous; labial palpi, 
maxillary palpi, and antennae piceous to black. 

Prothorax and scutellum orange, remainder of thorax, including legs, rufo- 
piceous. Elytra piceous; metawings with well developed pigmented areas. 

Ventral abdomen rufo-piceous. | 

Type Information: The holotype female and only known specimen of this species 
is in the MCZC collection, and was made available to the author for examination. The 
type locality was specified in the original description as ‘‘near Los Angeles, Cal.”’ 

Remarks: While the type of this species appears to be a slightly teneral 
specimen, it is easily distinguished by the dark color of both the legs and ventral 
abdomen. th 


Genus Dendroides Latreille 


Dendroides Latreille, 1810, Consider. Generales ordre Nat Animaux, 
He Aa , Insectes Paris, p. 212. (Type species Dendroides canadensis 
Latreille, 1810, p. 430.) 


Adult: Antennae serrate in the females, plumose in the males. Eyes very large, 
dorsal separation less than maximal dorsal width across one eye, often nearly con- 
tiguous in the males. Cranial pits absent. 

Parameres dorsad of aedeagus with apices narrowly separated (Figure 2); distal 
aedeagus nearly as wide as apical width of parameres. : 

Larvae: Eighth abdominal segment slightly more than twice the length of 
seventh, its barabasal ridge well developed or not, its spiracles near lateral line, close 
to posterior margin of the segment. Urogomphal plate with well developed pits and 
moderately developed lip; urogomphi with strong inward curvature (or if nearly 
straight, then apices strongly recurved). 

Pupa: Abdominal segments 2-7 with three simple lateral marginal tubercles 
(Figure 17), one anterad and two posterad; one pleural tubercle. Posterior marginal 
tubercles greatly narrowed at middle, one-third or less the distance across the base. 
Setae apical on all tubercles. 

Remarks: On the basis of adult characters, Dendroides appears to be the most 
unique of the North American pyrochroine genera. It is easily separated from 
Schizotus and Neopyrochroa in having no cranial pits, much larger eyes in both sexes, 
especially the males, and more highly developed antennae, again, especially the 
males. And, unlike the other genera, adults of Dendroides are very homogeneous at 
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the species level. The male genitalia, for example, are quite useful in separating the 
species of Neopyrochroa, while in Dendroides they appear to be nearly identical from 
species to species. 

Most of the morphological features used by previous workers have proven to be 
too variable to be of taxonomic value. Thus, color has been greatly relied upon in the 
present study. Such a reliance adds the problem of accurately determining teneral 
specimens, but color seems to be the best solution at present. 

The systematics of Dendroides will probably become much clearer once 
definitely associated larval material for the western species becomes available. 


Dendroides canadensis Latreille 
(Figures 9, 17, 20, 22, 27) 


Dendroides canadensis Latreille, 1810, Consider. Génerales ordre Nat. Animaux, 
HO tay , Insectes. Paris p. 212, 430. 

Dendroides cyanipennis Latreille, 1816, in Cousin-Desprenux Nouveau 
Dictionnaire d’ Hist. Nat., Paris, edition 2, 9: 251. 

Pogonocerus bicolor Newman, 1837, Entomol. Mag. 5: 375. 

Dendroides bicolor (Newman). Lacordaire, 1859, Genera Coleopt., Paris 5: 603, 
footnote 3. : 

Pogonocerus ruficollis Dejean, 1836, Cat. Coleopt. de la Collection Dejean, 
ord .ed. Paris, p. 237, 

Dendroides canadensis LeConte. Leng, 1920, Catalog Coleopt, Amer. N. of Mexico, 
p. 161. 

Dendroides canadensis Latreille. Barber, 1932, Psyche 39: 36. 


Adult: Length 7-16 mm. 

Mouthparts, except apices of mandibles, yellow-testaceous to rufo-testaceous; 
remainder of head, including antennae and apices of mandibles, rufo-testaceous to 
black. 

Thorax and legs rufo-testaceous; pronotum deeply, densely punctate. Elytra 
piceous to black with sutural and lateral margins commonly rufous at bases; 
metawings with post-radial pigmentation area inconspicuous, poorly developed, 
distal areas normal. 

Ventral abdomen yellow-testaceous to rufo-testaceous, occasionally with two 
piceous triangular maculae on mesal aspects of sternites 4-6. 

Larva: Urogomphi long, with conspicuous inward curvature (Figure 27). 
Parabasal ridge of eighth abdominal segment inconspicuous and discontinuous 
(Figure 207.77" 

Pupa: Total number of setae on ventral surface of metafemur, including setae 
arising from protuberances and all others, not more than nine, commonly 4-6. 

Type Information: Type repository unknown, type probably lost. The original 
description lists ““Canada’’ as the type locality. 

Distribution: Eastern North America, from south-central Canada to northern 
Florida; from central Manitoba, eastern North Dakota, Nebraska, and Kansas to 
East Coast. 
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Clark (1956) also recorded canadensis, under the synonym bicolor, from north- 
western British Columbia. This record remains questionable. 

Adults have been taken from 2 April to 1 October, but are most abundant from 
early June to late July in the North and from the middle of May to late August in the 
South. 

This was the most commonly encountered pyrochroid, with a total of 1196 
specimens examined through the course of the study. 

Remarks: In the adult the coarse, dense punctation on the pronotum serves to 
separate canadensis from all other Dendroides. 

Dendroides canadensis is our most common North American pyrochroid. Adults 
are commonly taken at lights and by beating foliage. 

The inconspicuous, discontinuous parabasal ridge of the eighth abdominal 
segment separates the larva of canadensis from all other pyrochroid larvae. 

Larvae of this species are the most commonly encountered members of the 
family. This is due in part to their general abundance, but is also related to their 
microhabitat selection. Unlike several other common pyrochroids, the larvae of 
canadensis are found primarily beneath the bark of the exposed areas of the log. The 
larvae of the others are not normally encountered unless the log is rolled over to 
expose the underside. 

The total number of setae on the ventral surface of the metafemur (not more 
than nine, usually 4-6) separates canadensis from the other two known Dendroides 
pupae, which have not fewer than 12 setae. 

The duration of the pupal stage was 5-6 days. 


Dendroides picipes Horn 


Dendroides picipes Horn, 1880, Trans. Entomol. Soc. Amer. 8: 154. 


Adult: Length 9.5-16 mm. 

Head rufo-testaceous to piceous with antennae and apices of mandibles black. 
First segment of maxillary palpi and inner margin of terminal segment testaceous, 
remainder black. 

Metasternum piceous, remainder of thorax rufo-testaceous. Punctures of 
pronotum small, shallow, sparse. Coxae and basal femora yellow-testaceous, 
remainder of legs piceous to black. Elytra piceous to black. 

Ventral abdominal sternites 3-7 piceous to black anteromesally, margins 
testaceous to rufo-testaceous; eighth sternite concolorous, testaceous to rufo- 
testaceous. 

No definitely associated larvae or pupae were available for study. 

Type Information: The holotype male is in the Horn collection at the MCZC. 
The type locality is listed in the original description as California. 

Distribution; CANADA: Victoria, British Columbia. UNITED STATES: 
Oregon (Lincoln, Klamath, and Jackson Co’s.), California (Humboldt, Mendocino, 
Tehama, Plumas, Sonoma, Marin Co’s., and Felton, Santa Cruz Co.). 

The 34 adults examined had been collected from 15 April to 15 August. 
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Remarks: This is the most distinctive western species due to the bicolorous legs 
which are yellow-testaceous basally and piceous to black distally. Both marginata and 
ephemeroides have testaceous to rufo-testaceous legs. 

Specimens have been taken at lights (Newport, Oregon), and reared from pupae 
which were found beneath bark of Alnus rubra (Sonoma Co., California). 


Dendroides marginata Van Dyke 


Dendroides marginata Van Dyke, 1928, Bull. Brooklyn Entomol. Soc. 23: 259. 
Dendroides pacificus Barrett, 1932, Pan-Pacific Entomol. 8: 171. 


Adult: Length 10-18 mm. 

Head and antennal segments 1-2 testaceous to rufo-testaceous, antennal 
segments 3-11 piceous to black. 

Pronotum, scutellum, ventral thorax, and legs rufo-testaceous. Punctures of 
pronotum small, shallow, sparse. Elytra piceous to black with testaceous to rufo- 
testaceous lateral margins. 

Ventral abdomen testaceous to rufo-testaceous. 

Larva: A single exuvium from a mature larva was labeled as marginata, but 
without larvae of the sympatric picipes any description of this exuvium would be 
meaningless. It did have a well developed parabasal ridge, however, as did all the 
undeterminable western Dendroides. 

Pupa: None available for examination. 

Type Information: From the original description, the holotype is a male, 
allotype female (CASC numbers 2588 and 2589) and ‘‘several designated paratypes 
from a series of 14 specimens.’’ The type locality is Muir Woods, Marin Co., 
California. Four of the paratypes (CASC) were examined. 

The type of pacificus, a male, is in the SEMC. From the original description, 
“this species is described from a specimen which was reared from a larva collected at 
Inverness, Marin County, California, March 20, 1926. The larva was taken in the 
rotten trunk of red alder, Alnus rubra Bong., which was also inhabited by Platycerus 
oregonensis Westw. The adult emerged April 2, 1926.” 

The type was examined; unfortunately Barrett apparently did not keep the larval 
exuvium or mention the duration of the pupal stage. 

Distribution; CANADA: British Columbia (Nelson, Atbara). UNITED 
STATES: Oregon (Coos, Curry, and Josephine Co’s.). California (Humboldt, Trinity, 
Sonoma, Marin, Santa Cruz, and Santa Clara Co’s.). 

The 105 specimens examined had been collected from 6 April to 28 July with 
most of the material from the month of May. 

Remarks: Adults can usually be readily separated from other western Den- 
droides by the bicolorous elytra, black with testaceous to rufo-testaceous lateral 
margins. However, teneral specimens tend to resemble ephemeroides very closely. 
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Dendroides concolor (Newman) 
(Figures 2, 11, 28) 


Pogonocerus concolor Newman, 1837, Entomol. Mag. 5: 375. 
Dendroides concolor (Newman). LeConte, 1855, Proc. Acad. Nat. Sci., 
Philadelphia 7: 275. 


Adult: Length 9-17 mm. 

Apices of mandibles piceous, remainder of head, including antennae, yellow- 
testaceous to testaceous. | : 

Thorax, including legs, yellow-testaceous to testaceous. Punctures of pronotum 
very small, shallow, and sparse. Elytra colored as thorax; metawings (Figure 11) with 
post-radial and distal pigmentation areas very much reduced, yellow-testaceous in 
color instead of the normal piceous coloration. 

Ventral abdomen yellow-testaceous to testaceous. 

Larva: Parabasal ridge of eighth abdominal segment well developed, con- 
spicuous. 

Urogomphi short, nearly straight, their apices strongly recurved (Figure 28). 

Pupa: Total number of setae on ventral surface of metafemur, including setae 
arising from tubercles and all others, not fewer than twleve, commonly 13-15. 

Type Information: The type, a male, is in the British Museum (Nat. Hist.). The 
type locality is specified in the original description as Trenton Falls [New York]. 

Distribution: Northeastern North America. CANADA: Ontario, Quebec, Nova 
Scotia, Newfoundland. UNITED STATES: Maine, Vermont, New Hampshire, 
Massachusetts, Connecticut, New York, New. Jersey, Pennsylvania, Maryland, 
Virginia, North Carolina, eastern Tennessee, northern Ohio, northern Indiana, 
northern Illinois, Michigan, Wisconsin, Minnesota, and a single female from 
Wyandott County, Kansas. 

Adults have been taken from 18 May to 17 August, with the greatest amount of 
activity apparently from early June to early July. 

This species was found to be fairly common, with 760 specimens examined. 

Remarks: The completely yellow-testaceous color of the adult separates con- 
color from all but ephemeroides and testacea. These species are very similar in adult 
morphology. In the past, the width of the dorsal interocular area, antennal and 
maxillary palpi structure, and length versus width pronotal ratios have been used to 
separate them. However, these characters have all proven to be too variable to be of 
diagnostic value. They can, however, be separated by the degree of development and 
coloration of the pigmented areas on the post-radial and distal regions of the 
metawings. In concolor, these areas are poorly developed and of a yellow-testaceous 
color, whereas in ephemeroides and testacea they are normally developed and 
piceous. 

Adults are commonly taken at lights and by beating forest foliage. 

MacGillivary and Houghton (1902) recorded an interesting note on concolor. 
They noted that “thirty-five males of this species were taken as they were flying about 
over a patch of raspberry bushes, at the edge of the woods, just at dusk: only one 
female was secured.”’ 
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In the larva the relatively short, nearly straight, apically recurved urogomphi 
distinguish concolor from all other Dendroides, in which the urogomphi are elongate 
and conspicuously curved inwardly. 

The larvae are most frequently encountered on the underside of the log, 
especially in the southern-more extents of its range. 

Dendroides concolor pupae possess no fewer than 12 setae on the ventral surface 
of the metafemur, whereas canadensis has no more than nine. The available pupae of 
concolor and ephemeroides could not be separated; the ephemeroides examined had 
no fewer than 14 setae with a range of 14-19. 

The duration of the pupal stage was 5-7 days, most commonly six days. 


Dendroides ephemeroides (Mannerheim) 
(Figure 10) 


Pogonocerus ephemeroides Mannerheim, 1852, Bull. Soc. Imper. Nat. 
Moscou 25: 348. 

Dendroides ephemeroides (Mannerheim). LeConte, 1855, Proc. Acad. Nat. Sci. 
Philadelphia 7: 275. 


Adult: Length of males 11-15 mm (mean 13.4 mm); females 12-17.5 mm (mean 
14.8 mm). | 

Apices of mandibles piceous, remainder of head, including antennae, yellow- 
testaceous to rufo-testaceous. 

Thorax, including legs, yellow-testaceous to rufo-testaceous. Punctures of 
pronotum very small, shallow, sparse. Punctation on femora moderate, the punctures 
usually separated by a distance greater than the diameter of a single puncture; 
surface between punctures highly rugulose. Elytra yellow-testaceous to testaceous; 
metawings (Figure 10) with pigmented areas well developed, piceous in color. 

Ventral abdomen yellow-testaceous to testaceous. 

Larva: Parabasal ridge of eighth abdominal segment well developed, con- 
spicuous and continuous. Urogomphi elongate with obvious inward curvature. 

Pupa: Total number of setae on ventral surface of metafemur, including setae 
arising from tubercles and all others, not fewer than 14, range 14-19. 

Type Information: A female in the LeConte collection (MCZC) bears the name 
label and the locality ‘‘Sitkha’’ along with type label (number 4937). It is thought to 
be a cotype from Mannerheim’s material. The specimen was examined. 

Distribution: A total of 194 specimens were examined from along the Pacific 
Coast from Kodiak Island, Aslaka southward to northern California (Trinity and 
Humboldt Co’s.). In the northern portion of its range, it is found as far east as the 
Rocky Mountains (southeastern British Columbia, northern Idaho), while in the 
southern extremes, it is recorded as far east as Eldorado Co., California. 

Remarks: The testaceous coloration of the adult distinguishes this species from 
all but concolor and testacea. From concolor it differs in having well developed 
pigmented areas in the metawings. It can usually be separated from testacea on the 
basis of punctation and surface sculpturation of the femora. The femora of 
ephemeroides are moderately punctate, densely so in testacea; the surface between 
punctures is conspicuously rugulose, usually glabrous in testacea. 
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The presence in the larva of a well developed parabasal ridge on the eighth 
abdominal segment separates this species from canadensis, in which the ridge is 
inconspicuous and discontinuous. Larvae of ephemeroides are distinguished from 
those of concolor by the shape of the urogomphi, being elongate and curved inwardly 
in the former and short and nearly straight in the latter. | 

Larvae collected in Oregon by Loren Russell (in litt.) were most frequently ob- 
served on the sides of the logs (Populus trichocarpa). 

The total number of setae on the ventral surface of the metafemur (no fewer than 
14) separates ephemeroides pupae from those of canadensis, which have no more than 
nine, usually 4-6. Pupae of ephemeroides and concolor could not be distinguished. 

Duration of the pupal stage (Russell, in litt.) was 7-11 days, most commonly 9-10 
days. 


Dendroides testacea LeConte 


Dendroides testaceus LeConte, 1855, Proc. Acad. Nat. Sci. 
Philadelphia 7: 275. 
Dendroides testacea LeConte. LeConte, 1866, Smiths. Misc. Coll. 140: 64. 


Adult: Length of males 9-12 mm (mean 10.7 mm); females 10-14.5 (mean 12.2 
mm). | 

Apices of mandibles piceous, remainder of head, including antennae, yellow- 
testaceous to rufo-testaceous (females often with vertex rufo-testaceous and 
remainder of head yellow-testaceous). 

Thorax, including legs, yellow-testaceous to rufo-testaceous. Punctures of 
pronotum very small, shallow, sparse. Punctation on femora dense, punctures usually 
separated by a distance much less than the diameter of a single puncture; surface 
between punctures usually glabrous. Elytra yellow-testaceous to piceous with 
testaceous sutural and lateral margins; metawings with pigmented areas well 
developed, piceous in color. 

Ventral abdomen yellow-testaceous to testaceous. 

No larvae or pupae were available for examination. 

Type Information: A female is in the LeConte collection (MCZC) and bears the 
name label ‘‘D. testaceus Lec.’’ and a light green disk indicating Lake Superior. The 
type label is numbered 4936. Type examined. 

Distribution: CANADA: Alberta; Saskatoon and Regina, Saskatchewan; 
Manitoba; Ontario; and Quebec. UNITED STATES: Laramie, Wyoming; northern 
Minnesota, Wisconsin and Michigan; and Upper Saranac, New York. 

A total of 53 specimens of this northern species were available for study. 

Remarks: The testaceous coloration and well developed pigmentation areas in 
the metawings separate this species from all but ephemeroides. It can usually be 
distinguished from this closely related species by its densely punctate femora, 
moderately so in ephemeroides, and the glabrous femoral surface between punctures 
which is very rugulose in ephemeroides. 
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Figs. 1-11. Distal parameres and aedeagi of S. cervicalis Newman (dorsal view) 1; of D. concolor 
(Newman) (dorsal view) 2; of N. sierraensis sp. nov. (ventral view) 3; distal parameres of N. flabellata 
(Fabricius) (dorsal view) 4; distal parameres and aedeagi of N. flabellata (Fabricius) (lateral view) 5; of 
N. femoralis (LeConte) (lateral view) 6; distal parameres of I. californica Van Dyke (dorsal view) 7; of J. 
(E.) costata (LeConte) (dorsal view) 8; female genitalia of D. canadensis Latreille (ventral view) 9; left 
metawings of D. ephemeroides (Mannerheim) 10; of Dendroides concolor (Newman) 11. 
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Figs. 12-19. Female pupa of Neopyrochroa sierraensis sp. nov. (ventral view) 12; ninth segment and male 
genitalia of pupa of Neopyrochroa flabellata (Fabricius) (ventral view) 13; posterior lateral marginal 
tubercles of Neopyrochroa flabellata (Farbricius) 14; of Neopyrochroa sierraensis sp. nov. 15; of 
Neopyrochroa femoralis (LeConte) 16; fourth abdominal segments of Dendroides canadensis Latreille 
(dorsal view) 17; of Neopyrochroa sierraensis sp. nov. (dorsal view) 18; posterior marginal tubercles of 
Schizotus cervicalis Newman 19. 
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Fig. 20. Larva of Dendroides canadensis Latreille; dorsal view. 
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Fig. 21. Mandibles of Neopyrochroa flabellata (Fabricius); ventral view. 
Fig. 22. Abdominal segments 8-10 of Dendroides canadensis Latreille; ventral view. 
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Figs. 23-28. Dorsal urogomphal plates of: Schizotus cervicalis Newman 23; Neopyrochroa flabellata 
(Fabricius) 24; Neopyrochroa femoralis (LeConte) 25; Neopyrochroa sierraensis sp. nov. 26; Den- 
droides canadensis Latreille 27; Dendroides concolor (Newman) 28. 


Sita 


Contributions 
of the 


American Entomological Institute 


Volume ll, Number 4, 1976 


ye 


CONTRIBUTIONS TO THE WATER MITE FAUNA 
OF NORTH AMERICA 


By David R. Cook 
New North American species of the genus Arrenurus, 
mostly from Florida (Acarina: Arrenuridae). p. 1-58. 


North American species of the genus Koenikea 
(Acarina: Unionicolidae). Pages 59-100. 


North American species of the genus Mideopsis 
(Acarina: Mideopsidae). Pages 101-148. 


NEW NORTH AMERICAN SPECIES OF 
ARRENURUS, MOSTLY FROM FLORIDA 
(ACARINA: ARRENURIDAE) 


David R. Cook 
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INTRODUCTION 


Arrenurus is the largest of the North American water mite genera as far 
as number of species is concerned. Over one hundred species have already 
been described from this area. Two other workers have studies on Arrenurus 
completed or nearly completed. Dr. Willard C. Young (personal communica - 
tion) is describing a number of very interesting new species from southcentral 
Texas and Dr. Gary R. Mullen (personal communication) is reviewing the 
North American members of the subgenus T/vuncaturus. With the publication 
of the material listed above and this work, the number of known Nearctic 
Species will stand at approximately 150. Those persons interested ina 
historical review of the work done on this group in North America should 
consult Wilson (1961). This same publication contains a bibliography covering 
most of the systematic papers on the Nearctic species. One additional species, 
A. kennedyorum was described by Habeeb (1963) from New Mexico. Mitchell 
(1954) provides a check list and reference source for the species described 
before the middle of 1954. 

One serious deficiency in our knowledge of Nearctic arrenuri is the small 
number of females known or at least described in sufficient detail to permit 
recognition. This is not surprising for it is the males, with their often 
bizarre modifications of the posterior end of the body, which best show species 
differences. Females of a species group may be very Similar and, especially 
in localities with a large number of species, it is very difficult to associate 
males and females with certainty. Iam describing the females of 14 of the 
new species. This association of the two sexes was made possible either 
because the specimens were part of a very restricted fauna, or because the 
species exhibited a very unusual modification of the palp or anterior end of 
the body. However, for the majority of these new species (and most North 
American Species in general) it may be necessary to utilize rearing methods, 
rather than relying on field collected material, before the females are 
identified with certainty. 

Palpal and leg segment lengths are given only for the holotype and allotype 
individuals. However, when possible, body measurements are presented for 
a series of Specimens. Measurements from the holotype and allotype are 
given first. If a number of specimens are available for that species, the 
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range of size variation of the paratype series is given in parentheses following 
the measurements of the primary types. Holotypes and allotypes will be 
deposited in the Field Museum of Natural History (Chicago). Lora J. Burton 
typed the manuscript for photolithoprinting. 


SPECIES DESCRIPTIONS 
1. Arrenurus (Arrenurus) arguticornis, new species 
(Figures 1, 3, 4) 


Male: Body, including petiole, 1520u in length, 10034 in width; pygal lobes 
of moderate length and directed more or less laterally; width between outer 
margins of pygal lobes 684u; dorsal shield 623u in width; dorsal furrow passing 
‘onto sides of body at base of pygal lobes; non-cauda portion of dorsal shield 
bearing two pairs of glandularia, second pair located on well developed humps; 
humps of dorsal shield pointed and directed slightly forward when viewed 
laterally (fig. 3) and noticeably depressed in the area between the humps; 
anterior end of body projecting and noticeably concave between the eyes; 
lateral humps on dorsal portion of ventral shield high (fig. 3); petiole approxi- 
mately 275u in length, 23lu in width; petiole widest posteriorly; proportions 
of petiole better illustrated than described; hyaline appendage very long and 
decidedly concave posteriorly; acetabular plates extending up sides of body well 
beyond the associated glandularia; dorsal lengths of the palpal segments: P-I, 
00u; P-II, 120u; P-III, 100u; P-IV, 133u; P-V, 70u; figure 4 shows the pro- 
portions and chaetotaxy of the palp; dorsal lengths of the distal segments of the 
fourth leg: IV-Leg-4 (including distal projection), 4184; IV-Leg-5, 236; IV- 
Leg-6, 258u; distal end of IV-Leg-4 extending well beyond insertion of the 
fifth segment; distal end of IV-Leg-4 slightly recurved; third and fourth legs 
with well developed swimming hairs; sixth segments of first and second legs 
with many, short ''Swimming hairs "'. 

Female: Unknown | 

Holotype: Adult o, collected ina lake in Ocala National Forest (on Highway 
40 one mile east of junction with Highway 19), Lake County, Florida, 
November 19, 1970. 

Discussion: This distinctive species does not seem closely related to any 
previously described species. 


2. Arrenurus (Arrenurus) manateensis, new species 
A i 
(Figures 2, 5, 6) : 


Male: Body, including petiole, 1109u (1079u-1109u) in leneth, 729u (729uU- 
753) in width; pygal lobes of moderate length and directed more or less 
posteriorly; width between outer margins of pygal lobes 479 (471-485); 
dorsal shield 425u (425u-441u) in width; dorsal furrow passing onto sides of 
body at base of pygal lobes; dorsal shield bearing two pairs of glandularia on 
non-cauda portion; second pair of these glandularia located on well developed 
humps; humps of dorsal sheild blunt when viewed laterally (fig. 5) and only 
slightly depressed in the area between the humps; anterior end of body some- 
what projecting and only slightly concave between the eyes; lateral humps on 


Cook: New North American Arrenurus o 


dorsal portion of ventral shield relatively low (fig. 5); petiole approximately 
145u in length, 103u (96u-103) in width; petiole widest distally; basal piece of 
petiole open dorsally and decidedly downturned at tip when viewed laterally 
(fig. 5); central piece of petiole greatly widened posteriorly; proportions of 
petiole illustrated in figures 2 and 5; hyaline appendage only moderately devel- 
oped; acetabular plates extending up sides of body slightly beyond the associated 
glandularia; dorsal lengths of the palpal segments: P-I, 33u; P-II, 78u; P-III, 
66u; P-IV, 100u; P-V, 53u; figure 6 illustrates the proportions and chaetotaxy 
of the palp; dorsal lengths of the distal segments of the fourth leg: IV-Leg-4 
(including distal projection), 388u; IV-Leg-5, 145u; IV-Leg-6, 182u; distal end 
of IV-Leg-4 extending well beyond insertion of IV-Leg-5; third and fourth legs 
with well developed swimming hairs; sixth segments of first and second legs 
with a series of short 'Swimming hairs". 

Female: Unknown. 

Holotype: Adult 0, collected ina small pond at the side of Highway 37 
(slightly south of the Hillsborough County line), Manatee County, Florida, 
November 12, 1970. 

Paratypes: 306°, same data as holotype; 1 0, collected ina cypress pond in 
Pasco County, Florida, April 9, 1950. 

Discussion: The new species belongs to the americanus-group, but differs 
in characters best seen in lateral view. The petiole of manateensis is compara- 
tively much longer and narrower than in any other member of the group and the 
pronounced downward turning of the basal piece (fig. 5) is unique. 


3. Arrenurus (Arrenurus) newelli, new species 
(Figures 7, 8, ll) 


Male: Body, including petiole, 1048u (1048-1109) in length, 714u (714u- 
775) in width; pygal lobes relatively long and directed more or less posteri- 
orly; width between outer margins of pygal lobes 509u (509-532); dorsal 
shield 448u (4414-460) in width; dorsal furrow passing onto sides of body at 
base of pygal lobes; non-cauda portion of dorsal shield bearing two pairs of 
glandularia, second pair located on well developed humps; humps of dorsal 
shield blunt when viewed laterally (fig. 7) and only slightly depressed in the 
area between the humps; anterior end of body somewhat projecting and only 
slightly concave between the eyes; lateral humps on dorsal portion of ventral 
shield relatively high; petiole approximately 135u in length, 103 (93u-103,) 
in width; petiole gradually widening posteriorly; basal piece of petiole open 
dorsally; central piece greatly widened posteriorly; petiole proportionally very 
stocky when viewed laterally (fig. 7); hyaline appendage only moderately devel- 
oped; acetabular plates extending up sides of body well beyond the associated 
glandularia; dorsal lengths of the palpal segments: P-I, 37u; P-II, 85u; P-III, 
65u; P-IV, 94u; P-V, 55yu; figure 8 illustrates the proportions and chaetotaxy 
of the palp; dorsal lengths of the distal segments of the fourth leg: IV-Leg-4 
(including distal projection), 434u; IV-Leg-5, 167u; IV-Leg-6, 197u; distal 
end of IV-Leg-4 extending well beyond insertion of the fifth segment and decid- 
edly recurved at tip; only the fourth leg bears well developed swimming hairs. 

Female: Unknown. 

‘Holotype: Adult 0, taken in a pond beside Highway US 90 two miles east of 
Ponce de Leon, Holmes County, Florida, November 8, 1970. 
Paratypes: 3 00’, same data as holotype; 2 oO", from a pond on Highway 79 
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(near junction with Route 280), Washington County, Florida, November 9, 1970. 

Discussion: The structure of the petiole and the blunt humps of the dorsal 
shield place the new species in the americanus-group and it is probably most 
closely related to A. major Marshall. It differs most noticeably from the 
latter in its very high lateral humps on the dorsal portion of the ventral shield 
and its very stocky petiole when viewed laterally (fig. 7). 


4, Arrenurus (Arrenurus) marionensis, new species 
(Figures 9, 10, 12) 


Male: Body, including petiole, 1368 (1292u-1383) in length, 973 (927y- 
974) in width; pygal lobes of moderate length and directed posterolaterally; 
width between outer edges of pygal lobes 577 (5624-578); dorsal shield 577u 
(546-577) in width; dorsal furrow passing onto sides of body at base of pygal 
lobes; non-cauda portion of dorsal shield bearing two pairs of glandularia, 
second pair located on well developed humps; humps of dorsal shield pointed 
when viewed laterally (fig. 9) and noticeably depressed in the area between the 
humps; anterior end of body projecting and decidedly concave between the eyes; 
lateral humps on dorsal portion of ventral shield relatively high (fig. 9); petiole 
approximately 210u in length, 182u (178u-186) in width; basal piece of petiole 
open dorsally and greatly expanded posteriorly; central piece of petiole greatly 
widened posteriorly and mucronate at tip; proportions of petiole better illus- 
trated (figs. 9, 12) than described; hyaline appendage only moderately developed; 
acetabular plates extending up sides of body well beyond the associated glandu- 
laria; dorsal lengths of the palpal segments: P-I, 46u; P-II, ll5u; P-III, 88u; 
P-IV, 133u; P-V, 77u; figure 10 shows the proportions and chaetotaxy of the 
palp; dorsal lengths of the distal segments of the fourth leg: IV-Leg-4 
(including distal projection), 3864; IV-Leg-5, 1974; IV-Leg-6, 258; third and 
fourth legs with well developed swimming hairs, those of the first and second 
segments relatively short and mostly confined to the sixth segments. 

Female: Unknown. 

Holotype: Adult o, collected in a pond beside Highway US 90 two miles east 
of Ponce de Leon, Holmes County, Florida, November 8, 1970. 

Paratypes: 5 oo’, taken ina lake near Mill Dam in Ocala National Forest, 
Marion County, Florida, November 19, 1970. 

Discussion: The new species seems to belong in the falcicornis-group 
although the glandularia tubercles or humps of the dorsal shield do not point 
anteriorly as is typical of the group (compare figures 9, 13). A. marionensis 
also differs in its posteriorly expanded basal piece of the petiole and the large, 
angular, mucronate central piece (fig. 12). 


5. Arrenurus (Arrenurus) apopkensus, new species 
(Figures 13, 14, 16) 


Male: Body, including petiole, 1034 (1034u-1095u) in length, 744u (744u- 
76514) in width; pygal lobes of moderate length and directed more or less 
posterolaterally; width between outer margins of pygal lobes 517u (517u-532,); 
dorsal shield 44lyu (441u-471u) in width; non-cauda portion of dorsal shield 
bearing two pairs of glandularia, second pair located on well developed humps; 
humps of dorsal shield pointed and directed anteriorly when viewed laterally 
(fig. 13) and decidedly depressed in the area between the humps; anterior end 
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of body slightly projecting and slightly concave between the eyes; lateral humps 
on dorsal portion of ventral shield relatively low (fig. 13); petiole approximately 
152u in length, lllu in width; petiole widest posteriorly; basal piece of petiole 
open dorsally and with small ventrolaterally directed hyaline extensions; cen- 
tral piece of petiole greatly widened posteriorly and more or less truncate; 
proportions of petiole better illustrated (figs. 13, 16) than described; hyaline 
appendage well developed and only slightly concave posteriorly; acetabular 
plates extending up sides of body well beyond the associated glandularia; dorsal 
lengths of the palpal segments: P-I, 33u; P-II, 90u; P-III, 88u; P-IV, lllu; 
P-V, 66u; figure 14 illustrates the proportions and chaetotaxy of the palp; 
dorsal lengths of the distal segments of the fourth leg: IV-Leg-4 (including 
distal projection), 342u; IV-Leg-5, 160u; IV-Leg-6, 221; distal end of IV- 
Leg-4 extending well beyond insertion of IV-Leg-5; fourth leg with well devel- 
oped Swimming hairs; sixth segments of first and second legs with a series of 
short 'Sswimming hairs’. 

Female: Unknown. 

Holotype: Adult 07, taken in Lake Tsala Apopka on Highway 44 east of 
Inverness, Citrus County, Florida, November ll, 1970. 

Paratype: 10, taken in a water filled ditch in Collier County, Florida, 
April 13, 1950. 

Discussion: The structure of the petiole and dorsal humps places the present 
species in the falcicornis-group. The morphology of the petiole is most like 
that of A. pistillatus Marshall (California). The new species differs in being 
larger and in possessing a truncate posterior end on the central piece of the 
petiole. 


6. Arrenurus (Arrenurus) zeugicornis, new species 
(Figures 15/17; 18) 


Male: Body, including petiole, 1109 (1109-1231) in length, 775 (775u- 
866) in width; pygal lobes of moderate length, directed more or less postero- 
laterally and bearing a small hump (fig. 15); width between outer margins of 
pygal lobes 547u (539u-577); dorsal shield 456u (456u-502u) in width; dorsal 
furrow passing onto sides of body at base of pygal lobes; non-cauda portion of 
dorsal shield bearing two pairs of glandularia, second pair located on well 
developed humps; humps of dorsal shield pointed and directed somewhat ante- 
riorly when viewed laterally (fig. 17) and noticeably depressed in the area 
between the humps; anterior end of body slightly projecting and slightly concave 
between the eyes; lateral humps on dorsal portion of ventral shield relatively 
low (fig. 17); petiole approximately 140 in length, 92u (82u-96u) in width; 
petiole only slightly widened posteriorly; basal piece of petiole open dorsally 
and lacking the ventrolaterally directed hyaline extensions found in the preced- 
ing species; central piece of petiole greatly widened posteriorly and rounded 
at the posterior end; proportions of petiole better illustrated (figs. 15, 17) than 
described; hyaline appendage short and somewhat concave posteriorly; acetab- 
ular plates extending up sides of body slightly beyond the associated glandularia; 
dorsal lengths of the palpal segments: P-I, 33u; P-II, 89u; P-III, 76u; P-IV, 
86; P-V, 55u; figure 18 illustrates the proportions and chaetotaxy of the palp; 
dorsal lengths of the distal segments of the fourth leg: IV-Leg-4 (including 
distal projection), 358u; IV-Leg-5, 14lu; IV-Leg-6, 197u; distal end of IV- 
Leg-4 extending nearly to distal end of IV-Leg-5; third and fourth legs with 
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swimming hairs; sixth segments of first and second legs with many short 
"swimming hairs". : 

Female: Unknown. 

Holotype: Adult 0, collected in a lily pond beside Highway 72, about 3.5 
miles west of entrance to Myakka River State Park, Sarasota County, 
Florida, November 138, 1970. 

Paratypes: 1°, from a pond near Lake Maggiore, Pinellas County, Florida, 
April 10, 1950; 5 oo’, taken in the canal at the junction of Highways US 41 and 
Fla. 27, Dade County, Florida, April 14, 1950. 

Discussion: The morphology of the dorsal humps and petiole shows the 
affinities of the present species are with the falcicornis-group, and it seems 
most closely related to pistillatus Marshall and the preceding species. A. 
zeugicornts differs from both in having a narrower petiole and lacking the 
ventrolaterally directed hyaline extensions on the basal piece. The pygal 
lobes are also more angular in the new species. 


7. Arrenurus (Arrenurus) tamiamiensis, new species 
(Figures 19, 21, 22) 


Male: Body, including petiole, 1003 (958-1034) in length, 707u (684uU- 
7704) in width; pygal lobes of moderate length and directed more or less 
posterolaterally; width between outer margins of pygal lobes 47lu (456u-509,); 
dorsal shield 410u (4104-434) in width; dorsal furrow passing onto sides of 
body at base of pygal lobes; dorsal shield bearing two pairs of glandularia in 
non-cauda portion, second pair of these glandularia located on well developed 
humps; humps of dorsal shield pointed and directed anteriorly when viewed 
laterally (fig. 21) and decidedly depressed in the area between the humps; 
anterior end of body slightly concave between the eyes; lateral humps on dorsal 
portion of ventral shield relatively low (fig. 21); petiole approximately 133 in 
length; petiole widest posteriorly; basal piece of petiole open dorsally and with 
pronounced ventrolaterally directed hyaline extensions; width of basal piece 
(excluding hyaline extensions) 104u (104-115), width of basal piece including 
hyaline extensions 163 (148u-170u); central piece of petiole widened posteri- 
orly, then narrowing to a point (central piece of some specimens wider than 
that illustrated); hyaline appendage long and very concave posteriorly (fig. 19); 
acetabular plates extending up sides of body well beyond associated glandularia; 
dorsal lengths of the palpal segments: P-I, 374; P-II, 87u; P-III, 70u; P-IV, 
94u; P-V, 53u; figure 22 shows the proportions and chaetotaxy of the palp; 
dorsal lengths of the distal segments of the fourth leg: IV-Leg-4 (including 
distal extension), 296u; IV-Leg-5, 1484; IV-Leg-6, 192u; fourth leg with well 
developed swimming hairs; sixth segments of first and second legs with several 
short "swimming hairs". 

Female: Unknown. 

Holotype: Adult o, collected in the Tamiami Canal near the Collier County 
line, Dade County, Florida, November 14, 1970. . 

Paratypes: 2 00’, same data as holotype; 8 oo’, taken in the canal at the 
junction of Highways US 41 and Fla. 27, Dade County, Florida, April 14, 1950. 
Discussion: The structure of the petiole and dorsal humps indicates the 
affinities of the present species are with the falcicornis-group. However, the 
widely extending ventrolateral projections on the basal piece of the petiole are 

diagnostic for tamiamiensis. 


Cook: New North American Arrenurus | fi 


8. Arrenurus (Arrenurus) zapus, new species 
(Figures 20, 23, 24) 


Male: Body, including petiole, 123lu (12314-1300) in length, 88lu (881y- 
942) in width; pygal lobes well developed and directed posterolaterally; width 
between outer margins of pygal lobes 577u (562u-638)); dorsal shield 532u 
(5324-548) in width; dorsal furrow passing onto sides of body at base of pygal 
lobes; dorsal shield bearing two pairs of glandularia in the non-cauda portion, 
second pair of these glandularia lying on well developed humps; humps of 
dorsal shield sharp-pointed and directed decidedly forward when viewed | 
laterally (fig. 23) and noticeably depressed in the area between the humps; 
anterior end of body projecting and decidedly concave between the eyes; lateral 
humps on dorsal portion of ventral shield relatively high (fig. 23); petiole 
approximately 185 in length, 140u (133u-140u) in width; petiole widest posteri- 
orly; basal piece of petiole open dorsally and with well developed ventrolateral 
extensions; central piece of petiole greatly widened posteriorly and notched at 
posterior end; proportions of petiole better illustrated (figs. 20, 23) than 
described; hyaline appendage moderately developed and only slightly concave 
posteriorly; acetabular plates extending up sides of body well beyond the asso- 
ciated glandularia; dorsal lengths of the palpal segments: P-I, 37u; P-II, 104u; 
P-III, 94u; P-1V, 129u; P-V, 66y; figure 24 illustrates the proportions and 
chaetotaxy of the palp; dorsal lengths of the distal segments of the fourth leg: 
IV-Leg-4 (including distal projection), 410u; IV-Leg-5, 1754; IV-Leg-6, 228; 
distal end of IV-Leg-4 extending well beyond the insertion of IV-Leg-5; fourth 
leg with well developed swimming hairs; sixth segments of first, second and 
third legs with a series of short "Swimming hairs". 

Female: Unknown. 

Holotype: Adult 07, taken in the Tamiami Canal near the Collier County line, 
Dade County, Florida, November 14, 1970. 

Paratypes: 2 0c, collected in Upper Myakka Lake, Sarasota County, Florida, 
November 13, 1970; 4 oo’", from a lake near Mill Dam in Ocala National Forest, 
Marion County, Florida, November 19, 1970; 1 3, taken in Big Alligator Lake, 
Columbia County, Florida, April 9, 1950. 

Discussion: The present species also belongs to the falcicornis-group. 
However, the combination of well developed ventrolateral projections on the 
basal piece of the petiole and extremely wide, posteriorly notched central 
piece (fig. 20) is diagnostic. 


9. Arrenurus (Arrenurus) harperae, new species 
(Figures 27, 28, 30-32) 


Male: Body, including petiole, 1049 (1041-1140) in length, 790y (760u- 
821) in width; pygal lobes short and directed more or less posterolaterally; 
width between outer margins of pygal lobes 562u (528u-562); dorsal shield 
577 (563-623) in width; dorsal furrow passing onto sides of body at base of 
pygal lobes; dorsal shield bearing two pairs of glandularia in non-cauda portion; 
dorsal shield with a single somewhat rounded median dorsal hump on which are 
located the more posterior pair of glandularia; posterior pair of glandularia 
very close together and with a pair of heavy setae between them (fig. 32); 
anterior end of body somewhat projecting but not concave between the eyes; 
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dorsal portion of ventral shield without laterally placed humps; petiole 
approximately 144u in length, 88u (874-891) in width; basal piece of petiole 
open dorsally and bearing a pair of setae posteriorly; central piece of petiole 
broadening posteriorly and more or less truncate at posterior end; structure 
and proportions of petiole better shown (figs. 27, 32) than described; hyaline 
appendage very short but wide; acetabular plates extending up sides of body 

but not as far as the associated glandularia; dorsal lengths of the palpal seg- 
ments: P-I, 4lu; P-II, 94u; P-III, 664; P-IV, 92u; P-V, 52u; figure 28 shows 
the proportions and chaetotaxy of the palp; dorsal lengths of the distal segments 
of the fourth leg: IV-Leg-4 (including distal projection), 340u; IV-Leg-5, 14lu; 
IV-Leg-6, 200u; distal end of IV-Leg-4 projecting somewhat beyond the inser- 
tion of the fifth segment; fourth leg with swimming hairs; sixth segments of 
first and second legs with many short "Swimming hairs". 

Female: Body 1109u (1109u-123lu) in length, 973u (973u-1125u) in width; 
anterior end somewhat projecting but not concave between the eyes; body oval 
and without humps; dorsal shield fused with the ventral shield posteriorly and 
bearing three pairs of glandularia; dorsal shield 729u (729u-806u) in width; 
acetabular plate region 745u (745-790) in width; gonopore 167u (167-1822) 
in width; figure 31 shows the structure and proportions of the venter; dorsal 
lengths of the palpal segments: P-I, 44u; P-II, 92u; P-III, 76u; P-IV, 104u; 
P-V, 53u; structure of the palp similar to that illustrated for the male; dorsal 
lengths of the distal segments of the first leg: I-Leg-4, 163u; I-Leg-5, 162u; 
I-Leg-6, 155u; fourth leg with swimming hairs. 

Holotype: Adult o, taken from springs on the east side of the Rio Grande 
River one quarter mile south of bridge over river (on Highway 4 west of 
Pojoaque), Santa Fe County, New Mexico, October 17, 1970. 

Allotype: Adult 2, same data as holotype. 

Paratypes: 700, 3 292, same data as holotype. 

Discussion: The present species is closely related to A. texensis described 
by Young (1975) from a spring fed lake in Hays County, Texas. A. harperae 
differs in a number of characters, the most noticeable being its larger size, 
lack of lateral humps on the dorsal shield and not having the acetabular plates 
extending dorsally as far as the associated glandularia. The species is named 
for Kay Harper, who showed me the location of the isolated springs in which 
these specimens were taken. 


10. Arrenurus (Arrenurus) arizonensis, new species 
(Figures 25, 26, 29) 


Male: Body, including petiole, 874u in length, 634 in width; pygal lobes 
very short but high (fig. 25) and directed more.or less posteriorly; width 
between outer margins of pygal lobes 47lu; dorsal shield 486u in width; dorsal 
furrow passing onto sides of body at base of pygal lobes; dorsal shield bearing 
two pairs of glandularia in non-cauda portion; both of these pairs of glandularia 
spaced far laterally; dorsal shield with a single, large hump which extends 
almost to the posterior end; a pair of very large glandularia located posteriorly 
(shown in figure 29 but best seen in posterior view); anterior end of body only 
Slightly projecting and not concave between the eyes; dorsal portion of ventral 
Shield without pronounced laterally placed humps; petiole directed postero- 
ventrally (fig. 25) and is 70u in width; basal piece of petiole open dorsally and 
bearing a pair of setae posteriorly; central piece of petiole widest anteriorly 
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and very narrow posteriorly; figure 29 (subfigure at right) illustrates a postero- 
dorsal view of the petiole; hyaline appendage short but wide; acetabular plates 
extending up sides of body to the level of the associated glandularia; a lateral 
extension of the coxal region noticeable in dorsal view (fig. 29); dorsal lengths 
of the palpal segments: P-I, 35u; P-II, 78u; P-III, 6lu; P-IV, 87u; P-V, 46u; 
figure 26 illustrates the proportions and chaetotaxy of the palp; dorsal lengths 
of the distal segments of the fourth leg: IV-Leg-4 (including distal projection), 
281u; IV-Leg-5, lllu; IV-Leg-6, 163u; distal end of IV-Leg-4 extending well 
beyond the insertion of the fifth segment; fourth leg with swimming hairs; sixth 
segments of first and second legs with many short ''Swimming hairs’. 

Female: Unknown. 

Holotype: Adult o, collected in West Clear Creek seven miles east of Camp 
Verde, Yavapai County, Arizona, October 24, 1970. 

Discussion: The new species, although not closely related, seems to have 
affinities with A. harperae. It differs in that the dorsal hump extends much 
farther posteriorly, the petiole is directed more posteroventrally, and the 
posterior pair of glandularia of the dorsal shield are not close together. Also, 
the new species is proportionally narrower and the central piece of the petiole 
is not widened posteriorly (compare figs. 29, 32). 


ll. Arrenurus (Arrenurus) wilsoni, new species 
(Figures 33-36) 


Male: Body, including petiole, 1018u (10184-1140) in length, 722 (714u- 
821) in width; pygal lobes moderately developed and directed posterolaterally; 
width between outer margins of pygal lobes 562u (547u-638.u); dorsal shield 
486 (4164-532) in width; dorsal furrow passing onto sides of body at base of 
pygal lobes; non-cauda portion of dorsal shield bearing two pairs of glandularia, 
second pair located on a pair of dorsal humps; humps on dorsal shield bluntly 
pointed and directed more or less upwards when viewed laterally (fig. 35) and 
only very slightly depressed between the humps; anterior end of body projecting 
and decidedly concave between the eyes; lateral humps on dorsal portion of 
ventral shield relatively low (fig. 35); petiole approximately 216u in length, 89u 
(894-96) in width; basal piece of petiole open dorsally and bearing a pair of 
lateral setae; central piece of petiole broadening posteriorly and somewhat 
truncate at posterior end; structure and proportions of petiole better illustrated 
(figs. 34, 35) than described; hyaline appendage short and very wide; acetabular 
plates extending up sides of body beyond the associated glandularia; dorsal 
lengths of the palpal segments: P-I, 34u; P-II, 78u; P-III, 664; P-IV, 85u; 
P-V, 47u; structure of palp as shown for the female; dorsal lengths of the distal 
segments of the fourth leg: IV-Leg-4 (including distal extension), 348; IV- 
Leg-5, 137u; IV-Leg-6, 163; distal end of IV-Leg-4 extending far beyond the 
insertion of the fifth segment; third and fourth legs with numerous, second leg 
with several long swimming hairs; sixth segments of first and second legs with 
many short "Swimming hairs". 

Female: Body 1322u (1316u-1444) in length, 1124 (10644-1147) in width; 
anterior end of body slightly projecting and slightly concave between the eyes; 
body oval and without prominent humps; dorsal furrow complete; dorsal shield 
973 u (927u-1049,2) in length, 729u (684u-748,) in width; dorsal shield bearing 
three pairs of glandularia; acetabular plate region 623u (608uU-635,) in width; 
gonopore 182u (178uU-194u) in width; figure 33 illustrates the structure of the 
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ventral shield; dorsal lengths of the palpal segments: P-I, 37u; P-II, 89u; 
P-III, 72u; P-IV, 96u; P-V, 55u; figure 36 shows the structure of the palp; 
dorsal lengths of the distal segments of the first leg: I-Leg-4, 170u; I-Leg-5, 
177; I-Leg-6, 181 uw; third and fourth legs with many, second leg with a few 
long swimming hairs. 7 

Holotype: Adult o, taken in a pond beside Highway US 85 approximately one 
mile north of the Socorro County line, Bernalillo County, New Mexico, 
October 19, 1970. 

Allotype: Adult 2, same data as holotype. 

Paratypes: 5 oo’, 9 99, same data as holotype. 

Discussion: The new species seems most closely related to A. dentipetiolatus 
Marshall, but differs most noticeably in that wtlsoni-has a much higher hump on 
the dorsal shield and the posterior end of the basal piece of the petiole is down- 
turned when viewed laterally (fig. 35). Also, the central piece of the petiole is 
much wider posteriorly in the new species. 


12. Arrenurus (Arrenurus) beltistus, new species 
(Figures 49-51) 


Male: Body, including petiole, 1262u (1262u-1322u) in length, 768u (768u- 
836) in width; pygal lobes well developed and directed more or less posteriorly; 
width between outer margins of pygal lobes 616u (616-653); dorsal shield 547u 
(543u-570) in width; dorsal furrow passing onto sides of body at base of pygal 
lobes; non-cauda portion of dorsal shield bearing two pairs of glandularia, 
second pair located on a well developed single, rounded median hump; anterior 
end of body projecting and not concave between the eyes; lateral humps on 
dorsal portion of the ventral shield moderately developed (fig. 50); petiole 
approximately 275 in length; 192 in width; petiole open dorsally and with a 
median keel ventrally on the inside; petiole bearing a pair of prominent lateral 
setae (fig. 49); proportions of petiole better illustrated (figs. 49,50) than 
described; hyaline appendage short but very wide; acetabular plates extending 
up sides of body far beyond the associated glandularia; excretory pore located 
on a prominent tubercle; dorsal lengths of the palpal segments: P-I, 3lu; P-II, 
874; P-III, 594; P-IV, 98u; P-V, 52u; figure 51 illustrates the proportions and 
chaetotaxy of the palp; dorsal lengths of the distal segments of the fourth leg: 
IV-Leg-4 (including distal projection), 4794; IV-Leg-5, 122u; IV-Leg-6, 160u; 
distal end of IV-Leg-4 extending well beyond insertion of the fifth segment; 
well developed swimming hairs present on third and fourth legs; sixth segments 
of first and second legs with a series of short "swimming hairs". 

Female: Unknown. 

Holotype: Adult o, collected in a lake near Mill Dam in Ocala National 
Forest, Marion County, Florida, November 19, 1970. 

Paratypes: 2060, from a borrow pit beside Highway 2 (approximately 11 
miles east of the Columbia County line), Baker County, Florida, November 21, 
1970. 

Discussion: Possession of a single dorsal hump and general structure of the 
petiole seems to relate the new species with members of the superior-group. 

It differs from all other known members of the group, except A. uniprojectus 
Wilson, in bearing a pair of setae on the petiole. A. beltistus differs from the 
latter in its shorter dorsal hump and proportionally much wider cauda and 
petiole. 
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13. Arrenurus (Arrenurus) facetus, new species 
(Figures 37-40, 48) 


Male: Body, including petiole, 1991u (1869u-1991) in length, 1109u (1094u- 
1125) in width; pygal lobes well developed and projecting posterolaterally; 
width between outer margins of pygal lobes 1048u (988-1048); dorsal shield 
836 (783uU-836.) in width; dorsal furrow passing onto sides of body at base of 
pygal lobes; non-cauda portion of dorsal shield bearing two pairs of glandularia, 
second pair located on a well developed median hump; glandularia of the dorsal 
hump relatively close together (distance between them 334-365); dorsal 
shield, when viewed laterally, concave posterior to the dorsal hump (fig. 39); 
anterior end of body projecting and decidedly concave between the eyes; lateral 
humps on dorsal portion of the ventral shield moderately developed; petiole 
252u (220u-252.) in length, 192u (162u-192) in width; petiole open dorsally 
and slightly widened near posterior end (fig. 38); petiole without a median keel; 
figures 38 and 39 show the structure of the petiole; hyaline appendage very 
small; acetabular plates extending up sides of body somewhat beyond the asso- 
ciated glandularia; area of body between the fourth coxae and acetabular plates, 
when viewed laterally, rounded (i.e., there are no prominent glandularia 
tubercles in this position); dorsal lengths of the palpal segments: P-I, 59y; 
P-II, 1554; P-III, 104u; P-IV, 163u; P-V, 103; structure of palp similar to 
that shown for the female; dorsal lengths of the distal segments of the fourth leg: 
IV-Leg-4 (including distal projection), 669u; IV-Leg-5, 282u; IV-Leg-6, 342u; 
second, third and fourth legs with swimming hairs; sixth segments of first and 
second legs with many short ''swimming hairs". 

Female: Body 2006 (1930u-2082.) in length, 1535 (1505u-1581) in width; 
anterior end of body projecting and slightly concave between the eyes; ventral 
shield oval, with two pairs of prominent tubercles posteriorly and a dorsal 
pair located somewhat anterolateral to the dorsal shield; dorsal furrow com- 
plete; dorsal shield bearing three pairs of glandularia, the most posterior pair 
of which are located on slightly raised tubercles; dorsal shield 1322 (1322y- 
1398.) in length, 1018u (1018u-1094,) in width; acetabular plate region 1292 
(1277u-1305) in width; gonopore 228u (212uU-228u) in width; figure 37 illus- 
trates the structure of the ventral shield; no prominent glandularia tubercles 
present between the fourth coxae and genital field; dorsal lengths of the palpal 
segments: P-I, 59u; P-II, 155u; P-III, 115u; P-IV, 1924; P-V, 99u; figure 40 
shows the proportions and chaetotaxy of the palp; dorsal lengths of the distal 
segments of the first leg: I-Leg-4, 373u; I-Leg-5, 3124; I-Leg-6, 395u; all 
legs with swimming hairs, but only a few present on the first legs. 

Holotype: Adult 0, collected in a lake near Mill Dam in Ocala National 
Forest, Marion County, Florida, November 19, 1970. 

Allotype: Adult 2, same data as holotype. 

Paratypes: 10, 6 92, same data as holotype; 4 90'", from a lake in Ocala 
National Forest on Highway 40 one mile east of junction with Highway 19, Lake 
County, Florida, November 19, 1970. 

Discussion: The present species belongs to the superior-group but is not 
closely related to any previously described Arrenurus (but see the following 
species). A. facetus and the following, A. facetopsis, differ among other 
things in having simple petioles which lack a median keel. 
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14. Arrenurus (Arrenurus) facetopsis, new species 
(Figures 41, 53) 


Male: Body, including petiole, 2006 (19154-2006) in length, 1185u (1185y- 
1216) in width; pygal lobes well developed and projecting posterolaterally; 
width between outer margins of pygal lobes 1201 uw (1140u-1216); dorsal shield 
90lu (882u-957u) in width; dorsal furrow passing onto the sides of body at 
base of pygal lobes; non-cauda portion of dorsal shield bearing two pairs of 
glandularia, second pair located on a well developed median hump; glandularia 
of the dorsal hump relatively far apart (distance between them 502u-547,); 
dorsal shield, when viewed laterally not concave posterior to the dorsal hump 
elandularia (fig. 41); anterior end of body projecting and decidedly concave 
between the eyes; lateral humps on dorsal portion of ventral shield well devel- 
oped and roundly pointed; petiole 28lu (2484-281) in length, 187u (159uU-187u) 
in width; petiole similar to that described for the preceding species; hyaline 
appendage very small; acetabular plates extending up sides of body slightly 
beyond the associated glandularia; area of body between the fourth coxae and 
genital field, when viewed laterally, decidedly angled (there are prominent 
elandularia tubercles in this position); dorsal lengths of the palpal segments: 
P-I, 56u; P-II, 141u; P-III, lllu; P-IV, 177u; P-V, 108; structure of palp 
Similar to that of the preceding species; dorsal lengths of the distal segments 
of the fourth leg: IV-Leg-4 (including distal projection), 6994; IV-Leg-5, 

2974; IV-Leg-6, 3274; swimming hairs as described for the preceding species. 

Female: Very similar to females of the preceding species and Separation of 
the two is not certain. However, females in which epimeroglandularia 2 lie on 
pronounced tubercles (giving the angled appearance to the area between the 
fourth coxae and genital field as shown for the male, figure 41) are assumed to 
be members of the present species. The body projections tend to be more 
pronounced in females assigned to facetopsis. Body 2006u-2128u in length, 
1489y-1520u in width; dorsal shield 1155u-1246u in length, 904u-988y in 
width; acetabular plate region 1155u-1216u in width; gonopore 212u-232u in 
width; palp and legs as described in the preceding species. 

Holotype: Adult o, collected in a lake in Ocala National Forest on Highway 
40 one mile east of ee with Highway 19, Lake Conners Florida, November 19, 
1970. 

Allotype: Adult 2, same data as holotype. 

Paratypes: 5 0o’*, 722, same data as holotype; 1, 19, taken ina lake near 
Mill Dam in Ocala National Forest, Marion County, Florida ,» November 19, 1970. 

Discussion: The present species is closely related to A. facetus, but differs 
in both sexes in possessing prominent glandularia tubercles immediately posterior 
to the fourth coxae. Males also differ in a number of additional characteristics. 
In facetopsis the humps on the dorsal portion of the ventral shield are higher and 
more pointed, and the large hump on the dorsal shield is not concave posterior 
to the associated glandularia (compare figures 39, 41). In dorsal view, the 
slandularia of the dorsal shield hump are much farther apart in the present 
species (compare figures 38, 53). 
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15. Arrenurus (Arrenurus) omarus, new species 
(Figures 42, 45, 52) 


Male: Body, including petiole, 16llu in length, 927u in width; pygal lobes 
relatively long and projecting posterolaterally; width between outer margins of 
pygal lobes 958y; dorsal shield 638y in width; dorsal furrow passing onto sides 
of body at base of pygal lobes; non-cauda portion of dorsal shield bearing two 
pairs of glandularia, second pair located on a single low median hump; glandu- 
laria on dorsal hump relatively close together (distance between them 327 ); 
anterior end of body projecting and concave between the eyes; lateral humps on 
dorsal portion of ventral shield well developed; petiole approximately 229 in 
length, 110u in width; petiole widest near base; petiole open dorsally and witha 
median keel ventrally on inside; outer edges of petiole wavy; hyaline appendage 
short and somewhat rounded posteriorly; acetabular plates extending up sides 
of body slightly beyond the associated glandularia; dorsal lengths of the palpal 
segments: P-I, 44u; P-II, lllu; P-III, 8lu; P-IV, 145u; P-V, 82u; figure 42 
illustrates the proportions and chaetotaxy of the palp; dorsal lengths of the 
distal segments of the fourth leg: IV-Leg-4 (including distal projection), 586; 
IV-Leg-5, 232u; IV-Leg-6, 243; fourth leg with swimming hairs; sixth 
segments of first and second legs with many short "swimming hairs". 

Female: Unknown. 

Holotype: Adult o, collected ina lake near Mill Dam in Ocala National 
Forest, Marion County, Florida, November 19, 1970. 

Discussion: The new species belongs to the A. superior-group and seems 
most closely related to A. wallensis Cook, the latter known from Michigan. 

A. omarus differs most noticeably in proportions of the petiole. The petiole 
of the present species is much narrower (compare figures 46, 52) and is down- 
turned at the posterior end when viewed laterally (compare figures 45, 47). 
Also, the southern species is somewhat smaller and the glandularia on the 
dorsal hump are farther apart (273u for wallensis, 327u for omarus). 


16. Arrenurus (Arrenurus) parasuperior, new species 
(Figures 43, 44, 60) 


Male: Body, including petiole, 164lu (1641-1702) in length, 897u (897u- 
973 2) in width; pygal lobes relatively well developed and directed more or less 
posteriorly; width between outer margins of pygal lobes 760u (752uU-806,); 
dorsal shield 623 (623uU-662)) in width; dorsal furrow passing onto sides of 
body at base of pygal lobes; dorsal shield bearing two pairs of glandularia in 
the non-cauda portion; second pair of glandularia located on a single, moder- 
ately developed dorsal hump; dorsal hump, when viewed laterally, distinctly 
concave posterior to the dorsal hump glandularia (fig. 43); anterior end of body 
projecting but not concave between the eyes; lateral humps on dorsal portion of 
ventral shield well developed; petiole 255u (222u-2551u) in length, 196u (192u- 
214) in width; petiole open dorsally and with a well developed median keel 
ventrally on inner side; outer edges expanded into wing-like extensions; propor- 
tions of petiole better illustrated (figs. 43, 60) than described; hyaline appendage 
small; acetabular plates extending up sides of body slightly beyond the associated 
glandularia; dorsal lengths of the palpal segments: P-I, 46u; P-II, 104u; P-III, 
66; P-IV, 122u; P-V, 8lu; figure 44 shows the proportions and chaetotaxy of 
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the palp; dorsal lengths of the distal segments of the fourth leg: IV-Leg-4 
(including distal projection), 5024; IV-Leg-5, 194u; IV-Leg-6, 213; fourth leg 
with many, third leg with a few swimming hairs; sixth segments of first and 
second legs with numerous short ''swimming hairs". 

Female: Not known with certainty. ! 

Holotype: Adult 0, collected in a pond beside Highway US 90 two miles east 
of Ponce de Leon, Holmes County, Florida, November 8, 1970. 

Paratypes: 2 0c, same data as holotype; 3 do’, taken in a lake in Ocala 
National Forest (on Highway 40 one mile east of junction with Highway 19), 
Lake County, Florida, November 19, 1970; 2 oO’, from a borrow pit beside 
Highway 2 (approximately 11 miles east of the Columbia County line), Baker 
County, Florida, November 21, 1970. 

Discussion: The new species belongs to the A. superior-group and is some- 
what intermediate in character between superior Marshall and pseudosuperior 
Cook. It is smaller than superioy, with a less angular body and proportionally 
shorter petiole. It differs from pseudosuperior in its wider wing-like exten- 
sions on the petiole, higher lateral humps on the dorsal portion of the ventral 
shield, proportionally narrower body and concave area posterior to the hump 
elandularia of the dorsal shield when viewed laterally (fig. 43). 


17. Arrenurus (Arrenurus) ziseri, new species 
(Figures 57-59) 


Male: Body, including petiole, 1064u (988u-1064.) in length, 730u (700u- 
730u) in width; pygal lobes short and directed posterolaterally; width between 
outer margins of pygal lobes 486u (456u-486); dorsal shield 380u (380uU-388,) 
in width; dorsal furrow incomplete and ending dorsally at base of pygal lobes; 
dorsal shield bearing two pairs of glandularia but no pronounced humps; 
anterior end of body projecting and distinctly concave between the eyes; 
lateral humps on dorsal portion of ventral shield high and placed relatively far 
posteriorly; petiole approximately 28lu (252u-281u) in length, 96u (7lu-96,) 
in width near posterior end; body pores extending out onto most of petiole and 
a pair of setae located in the basal half; petiole not open dorsally and is 
expanded near posterior end when viewed dorsally (fig. 57); very thin hyaline 
membranes extending ventrolaterally in the posterior half of the petiole (fig. 
58); no hyaline appendage present; acetabular plates extending only a short 
distance up sides of body; dorsal lengths of the palpal segments: P-I, 37u; 
P-II, 8lu; P-III, 59u; P-IV, 954; P-V, 48u; figure 59 shows the proportions 
and chaetotaxy of the palp; dorsal lengths of the distal segments of the fourth 
leg: IV-Leg-4, 214u; IV-Leg-5, 174u; IV-Leg-6, 18lu; distal end of IV-Leg-4 
extending only slightly beyond insertion of the fifth segment; fourth leg with 
swimming hairs; sixth segments of first and second legs with a few short 
"swimming hairs". 

Female: Unknown. 

Holotype: Adult o, collected in a pond beside Highway 48, nine miles north- 
west of Bushnell, Citrus County, Florida, November ll, 1970. 

Paratype: 10, taken ina Cypress swamp five miles southeast of Sorrento, 
Ascension Parish, Louisiana, September 27, 1974 (leg. Ziser). 

Discussion: The present species, named for Steve Ziser who collected the 
paratype specimen, is most closely related to A. trifoliatus Marshall. How- 
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ever, the latter has a shorter petiole which extends posteroventrally rather 
than more or less straight back as in the new species. Also, the present 
Species bears two ventrolaterally directed hyaline extensions of the petiole. 
In trtfoliatus, there are three somewhat bag-like hyaline extensions attached 
to the posterior end of the petiole. 


18. Arrenurus (Micruracarus) hovus, new species 


(Figures 66, 67, 69, 70, 75) 


Male: Body 1216u (1140yu-1216u in length, 882u (8664-9131) in width; cauda 
short but 768 (727-768) in width; structure of the cauda very complex, its 
morphology better illustrated (figs. 70, 75) than described; cauda cleft poste- 
riorly (this best seen in ventral view, and is similar to that of lyriger Marshall); 
dorsal shield small but bearing two pairs of glandularia; setae of dorsal shield 
shortened and thickened; dorsal shield 440u (410u-440) in width; a narrow 
sclerotized bridge connecting the petiole with the dorsal shield (fig. 70); ante- 
rior end of body projecting and decidedly concave between the eyes; lateral 
humps on dorsal portion of ventral shield very high (fig. 75); petiole (Shown in 
stipple in figure 70) 136 in width; acetabular plates extending far up the sides 
of the body; dorsal lengths of the palpal segments: P-I, 44u; P-II, 96u; P-III, 
63u; P-IV, 89u; P-V, 52u; medial surface of P-II with a patch of numerous 
setae as shown for the female; dorsal lengths of the distal segments of the 
fourth leg: IV-Leg-4, 252u; IV-Leg-5, 222u; IV-Leg-6, 229u; distal end of 
IV -Leg-4 extending only slightly beyond the insertion of the fifth segment; third 
and fourth legs with swimming hairs; sixth segments of first and second legs 
with many short "swimming hairs". 

Female: Body 1292 (1292-1353) in length, 10794 (1079-1140) in width; 
anterior end projecting and concave between the eyes as in male; ventral shield 
wide posteriorly and with posterolateral humps; a pair of prominent lateral 
humps present on dorsal portion of ventral shield and a pair of small but promi- 
nent humps lateral to the excretory pore; dorsal furrow complete; dorsal shield 
790u (775u-806) in length, 684u (684u-744).) in width; dorsal shield bearing 
three pairs of glandularia, associated setae of first two pairs short and some- 
what thickened, those of the posterior pair long and hair-like (fig. 69); acetab- 
ular plate region 836 in width; gonopore 258uin width; dorsal lengths of the 
palpal segments: P-I, 48u; P-II, 92u; P-III, 644; P-IV, 100u; P-V, 56u; 
medial surface of P-II with an extensive patch of shortened, thickened setae 
(fig. 67); dorsal lengths of the distal segments of the first leg: I-Leg-4, 192u; 
I-Leg-5, 192u; I-Leg-6, 222; third and fourth legs with many, second leg 
with a few swimming hairs. 

Holotype: Adult o, collected in a pond beside Highway 31 (five miles north 
of the Lee County line), Charlotte County, Florida, November 13, 1970. 

Allotype: Adult $, same data as holotype. 

Paratypes: 2 oo’, 2 22, same data as holotype: 10, collected in a roadside 
pond five miles west of "Grower's Corners", Pasco County, Florida, April 9, 
1950. 

Discussion: The present species seems most closely related to A. lyriger 
Marshall but differs in a number of characteristics. A. hovus has the dorsal 
humps of the ventral shield and dorsal portion of the cauda much higher when 
viewed laterally. The structure of the petiole and proportions of the cauda 
are also very different in the new species. 
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19. Arrenurus (Micruracarus) immokaleensis, new species 
(Figures 56, 68, 77) 


Male: Body 805y (791u-821u) in length, 684u (684-730) in width; cauda 
short but 474u (462uU-4741u) in width; median cleft of cauda very wide; there is 
a Slight concavity anterior to the median cleft, this concavity with a distinct 
band ventrally(fig. 56); figures 56 and 77 illustrate dorsal and lateral views 
respectively of the cauda; dorsal shield relatively large and bearing two pairs 
of glandularia; a short setae-bearing projection present at posterior end of 
dorsal shield; dorsal shield 456u (425u-456.) in width; anterior end of body 
projecting but only slightly concave between the eyes; lateral humps on dorsal 
portion of ventral shield relatively high (fig. 77); acetabular plates extending 
well up sides of body; dorsal lengths of the palpal segments: P-I, 33u; P-II, 
85u; P-III, 54u; P-IV, 85u; P-V, 42u; medial surface of P-II with a large 
patch of short, somewhat thickened setae; figure 68 illustrates the proportions 
and chaetotaxy: of the palp; dorsal lengths of the distal segments of the fourth 
leg: IV-Leg-4, 200u; IV-Leg-5, 185; [V-Leg-6, 1855 distal end of IV-Leg-4 
projecting only slightly beyond the insertion of IV-Leg-5; third and fourth legs 
with well developed swimming hairs, second leg with a few shorter swimming 
hairs. 

Female: Unknown. 

Holotype: Adult o, collected in an artificial pond along Highway 29 one mile 
north of Immokalee, Collier County, Florida, November 16, 1970. 

Paratypes: 10, same data as holotype; 1“, taken in a lake near Mill Dam 
in Ocala National Forest, Marion County, Florida, November 19, 1970. 

Discussion: The combination of a large dorsal shield, complete dorsal 
furrow, concavity at the base of the cauda and lack of a petiole will distinguish 
the present species from all other North American species of the subgenus 
Micruracarus. 


20. Arrenurus (Micruracarus) neocrenellatus, new species 
(Fieures 55, 62, 65, 71, 74) 


Male: Body 806u (806-851) in length, 669u (669uU-758) in width; cauda 
short and 456u (456u-502) in width; median cleft well developed; cauda area 
with a slight concavity; a small peg-like petiole lying in this concavity (fig. 55); 
posterolateral corners of cauda somewhat projecting; dorsal shield relatively 
large and bearing three pairs of glandularia (two pairs anterior to the base of 
the cauda); dorsal shield truncate posteriorly; width of dorsal shield 44lu 
(4344-456); anterior end of body projecting and somewhat concave between 
the eyes; lateral humps on dorsal portion of ventral shield relatively well 
developed (fig. 62); acetabular plates extending well up onto sides of body; 
dorsal lengths of the palpal segments: P-I, 37u; P-II, 8lu; P-II, 52u; P-IV, 
70u; P-V, 4lu; medial surface of P-II with a patch of numerous short setae as 
illustrated in figure 65 for the female; dorsal lengths of the distal segments of 
fourth leg: IV-Leg-4, 177u; IV-Leg-5, 166u; IV-Leg-6, 170u; distal end of 
IV -Leg-4 extending only slightly beyond insertion of fifth segment; second, 
third and fourth legs with swimming hairs, but only a few present on second 
leg. 
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Female: Body 973u (973-1064) in length, 85lu (8514-897) in width; 
anterior end of body slightly projecting and somewhat concave between the eyes 
(similar to that of male); ventral shield widest near middle, with only slightly 
developed posterolateral humps; a pair of prominent lateral humps present on 
dorsal portion of ventral shield; dorsal furrow complete; dorsal shield 753u 
(753u-805u) in length, 562u (5624-631) in width; dorsal shield bearing three 
pairs of glandularia; acetabular plate region 570u in width; gonopore 156y in 
width; figure 71 shows the structure of the ventral shield; dorsal lengths of the 
palpal segments: P-I, 39u; P-II, 96u; P-III, 54u; P-IV, 74u; P-V, 44u; P-II 
with a medial patch of short, thickened setae; figure 65 shows the proportions, 
and chaetotaxy of the palp; dorsal lengths of the distal segments of the first leg: 
I-Leg-4, 140u; I-Leg-5, 155y; I-Leg-6, 167u; swimming hairs present on 
second, third and fourth legs but only a few on the second segment. 

Holotype: Adult 3, found in a small pond beside Highway 37 (slightly south | 
of the Hillsborough County line), Manatee County, Florida, November 12, 1970. 

Allotype: Adult 2, same data as holotype. 

Paratypes: 24 oo’, 12, same data as the holotype; 1 ©, taken in a borrow pit 
beside Highway 94 near junction with Highway US 441 (this is an overflow area 
- of the Suwannee River), Clinch County, Georgia, November 21, 1970. 

Discussion: The new species is closely related to A. crenellatus Marshall, 
the latter known from northeastern North America. A. neocrenellatus differs 
most noticeably in its more projecting anterior end with a distinct concavity 
between the eyes (fig. 55) and the relatively high humps on the dorsal portion 
of the ventral shield (fig. 62). 


21. Arrenurus (Micruracarus) floridensis, new species 
(Figures 54, 61, 63, 64, 73) 


Male: Body 897u in length, 744 in width; cauda short and 532 in width; 
median cleft well developed but extremely narrow; entire cauda area witha 
shallow concavity; another much smaller and deeper concavity present near 
the midline (shown in stipple in figure 54); this latter concavity flanked by a 
pair of recurved, hook-like processes; posterolateral corners of cauda some- 
what projecting; dorsal shield relatively large and bearing two pairs of glandu- 
laria; dorsal furrow passing onto sides of body at base of cauda and ending 
blindly here; width of dorsal shield 494; anterior end of body projecting and 
not concave between the eyes; lateral humps on dorsal portion of ventral shield 
moderately developed (fig. 61); acetabular plates extending far up sides of body; 
dorsal lengths of the palpal segments: P-I, 28u; P-II, 76u; P-III, 59u; P-IV, 
62u; P-V, 334; median surface of P-II with three or four long setae as shown 
for the female (fig. 64); dorsal lengths of the distal segments of the fourth leg: 
IV-Leg-4, 192u; IV-Leg-5, 185u; IV-Leg-6, 155; distal end of IV-Leg-4 
extending only slightly beyond the insertion of IV-Leg-5; second, third and 
fourth legs with swimming hairs but these few in number on the second legs. 

Female: Body 973 in length, 874 in width; anterior end of body projecting 
but not concave between the eyes; ventral shield with moderately developed 
posterolateral humps; a pair of prominent lateral humps present on dorsal 
portion of ventral shield; dorsal furrow complete; dorsal shield 729 in length, 
570u in width; dorsal shield bearing three pairs of glandularia, setae associated 
with posterior pair of glandularia very long; acetabular plate region 753 in 
width, gonopore 182 in width; figure 63 illustrates the proportions of the 
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ventral shield; dorsal lengths of the palpal segments: P-I, 33u; P-I, 74u; 
P-III, 54u; P-IV, 69u; P-V, 39u; figure 64 illustrates the proportions and 
chaetotaxy of the palp; dorsal lengths of the distal segments of the first leg: 
I-Leg-4, 132u; I-Leg-5, 133u; I-Leg-6, 148; all legs with swimming hairs 
but those on first leg short and few in number. 

Holotype: Adult 0, collected in a borrow pit near Ocean Pond in Osceola 
National Forest, Baker County, Florida, November 21, 1970. 

Allotype: Adult 2, same data as holotype. 

Discussion: A. floridensis somewhat resembles A. bicaudatus Marshall 
and A. acutus Marshall. However, the male of the new species has a much nar- 
rower posteromedian cleft, has a much deeper posterior concavity and 
possesses hook-like projections flanking this concavity (fig. 54). 


22. Arrenurus (Megaluracarus) veracundus, new species 
(Figures 76, 78, 79, 83, 84) 


Male: Body 765u (765-882) in length, 479u (4794-577) in width; cauda 
of moderate length and 228u (228u-281) in width; dorsal shield 357y (357y- 
410) in width; non-cauda portion of dorsal shield bearing two pairs of glandu- 
laria, the most posterior pair of which are much closer together medially; 
cauda only slightly narrower posteriorly and without a median cleft or petiole; 
dorsal furrow passing ventrally at base of cauda and continuing immediately 
posterior to the acetabular plates; cauda abruptly set off from remainder of 
body when viewed laterally (fig. 78); anterior end of body slightly projecting 
but not concave between the eyes; no humps present on dorsal portion of ven- 
tral shield; acetabular plates extending slightly up sides of body but not as far 
as the associated glandularia; dorsal lengths of the palpal segments: P-I, 27u; 
P-II, 62u; P-III, 40u; P-IV, 69u; P-V, 34u; figure 79 illustrates the propor- 
tions and chaetotaxy of the palp; dorsal lengths of the distal segments of the 
fourth leg: IV-Leg-4 (including distal projection), 1924; IV-Leg-5, 155y; IV- 
Leg-6, 14lu; distal end of IV-Leg-4 extending somewhat beyond the insertion 
of IV-Leg-5; third and fourth legs with well developed swimming hairs. 

Female: Body 714u (684u-714u) in length, 6234 (5774-6381) in width; 
anterior end of body projecting but not concave between the eyes (as in male); 
ventral shield more or less oval but very slightly indented posterolaterally 
(fig. 84); dorsal shield bearing three pairs of glandularia but no humps; dorsal 
furrow complete; dorsal shield 577u (548u-577u) in length, 486u (456-492) 
in width; acetabular plate region 440u in width, gonopore 115 in width; figure 
83 shows the structure of the ventral shield; dorsal lengths of the palpal seg- 
ments: P-I, 28u; P-II, 66u; P-III, 47u; P-IV, 73u; P-V, 34u; palp similar 
to that illustrated for the male: dorsal lengths of the distal segments of the 
first leg: I-Leg-4, 107u; I-Leg-5, 110u; I-Leg-6, lllu; third and fourth legs 
with swimming hairs. 

Holotype: Adult o, collected in a pond beside Highway US 90 two miles east 
of Ponce de Leon, Holmes County, Florida, November 8, 1970. 

Allotype: Adult 2, same data as holotype. 

Paratypes: 5 oo, 2 $2, same data as holotype; 5 oO", 4 92, taken in a lily 
pond beside Highway 79 (near junction with Highway 280), Washington County, 
Florida, November 9, 1970; 7 oo", 2 29, taken in a small lake 12 miles south of 
Minneola on Highway US 27, Polk County, Florida, November 17, 1970; 130, 
from a lake near Mill Dam in Ocala National Forest, Marion County, Florida, 
November 19, 1970. 
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Discussion: The new species belongs to the A. birgei-group but differs from 
all other North American members in having a proportionally much longer and 
narrower cauda in the male. 


23. Arrenurus (Megaluracarus) succissus, new species 
(Figures 80, 81, 87) 


Male: Body 714u (7144-783) in length, 47lu (458u-40lu) in width; cauda of 
moderate length and 243u (243u-274.) in width; dorsal shield 365u (344-380) 
. in width; non-cauda portion of dorsal shield bearing two pairs of glandularia, 
the more posterior pair of which are much closer together medially; cauda 
gradually narrowing posteriorly and without a median cleft or petiole; dorsal 
furrow passing ventrally at base of cauda and continuing immediately posterior 
to the acetabular plates; cauda, when viewed laterally, not distinctly set off 
from the body.as in the previous species (fig. 87); anterior end of body slightly 
projecting but not concave between the eyes; no humps present on the dorsal 
shield; acetabular plates extending slightly up sides of body almost to the 
associated glandularia; dorsal lengths of the palpal segments: P-I, 27u; P-II,: 
oo; P-II, 38u; P-IV, 63u; P-V, 3lu; figure 81 shows the proportions and 
chaetotaxy of the palp; dorsal lengths of the distal segments of the fourth leg: 
IV-Leg-4 (including distal projection), 1894; IV-Leg-5, 152u; IV-Leg-6, 133; 
distal end of IV-Leg-4 extending somewhat beyond insertion of fifth segment; 
third and fourth legs with well developed swimming hairs. 

Female: Not recognized with certainty. 

Holotype:. Adult o, collected in a cypress swamp on Highway 87 (near junc- 
tion with Highway S-182), Santa Rosa County, Florida, November 8, 1970. 

Paratypes: 10, same data as holotype; 1 0, collected in a pond beside State 
Highway 901, three miles north of Clara, Lafayette County, Florida, November 
10, 1970; 18 oo’, from a pond beside Highway 48, nine miles northwest of 
Bushnell, Citrus County, Florida, November 11, 1970; 9 oo’, collected ina lily 
pond beside Highway 72, about 3.5 miles west of entrance to Myakka River 
State Park, Sarasota County, Florida, November 13, 1970; 11 oo’, found in an 
artificial pond beside Highway 29 one mile north of Immokalee, Collier County, 
Florida, November 16, 1970; 1 o, from a lake near Mill Dam in Ocala National 
Forest, Marion County, Florida, November 19, 1970; 6 oO, from a small pond 
in Pinellas County, Florida, April 12, 1950. 

Discussion: The present species belongs to the A. bivgei-group and, in 
fact, is very closely related to birgei. The new species differs most noticeably 
in that the cauda gradually tapers towards the posterior end and there are no 
pronounced indentations at the posterolateral corners of the cauda (fig. 80). A. 
birget males have a parallel sided cauda and there are indentations at the pos- 
terolateral corners. The two species appear very similar in lateral view. 


24. Arrenurus (Megaluracarus) zorus, new species 
(Figures 72, 82, 89, 90) 


Male: Body 897 (8664-905) in length, 532u (5254-570) in width; cauda 
of moderate length and 289u (289-319) in width; dorsal shield 395u (382u- 
4034) in width; non-cauda portion of dorsal shield bearing two pairs of gelandu- 
laria, the more posterior pair of which are only slightly closer together 
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medially than the anterior pair; cauda narrowest at base and gradually widening 
posteriorly (fig. 82); cauda without a median cleft or petiole; dorsal furrow 
passing ventrally at base of cauda and continuing immediately posterior to the 
acetabular plates; cauda abruptly set off from the remainder of the body when 
viewed laterally (fig. 89); anterior end of body somewhat projecting, but not 
concave between the eyes; no large humps present on dorsal portion of ventral 
Shield; acetabular plates extending only slightly up sides of body and not reach- 
ing the associated glandularia; anterior two pairs of coxae relatively sharp- 
pointed; dorsal lengths of the palpal segments: P-I, 29; P-II, 6lu; P-III, 46u; 
P-IV, 70u; P-V, 37u; medial surface of P-II with a patch of many thickened 
setae some of which are downturned at the tip; figure 90 shows the structure of 
these setae and the proportions of the palpal segments; dorsal lengths of the 
distal segments of the fourth leg: IV-Leg-4 (including distal projection), 214; 
IV-Leg-5, 170u; IV-Leg-6, 185; distal end of IV-Leg-6 projecting well beyond 
insertion of fifth segment; third and fourth legs with well developed swimming 
hairs, second leg with a few swimming hairs. 

Female: Body 890u (821u-912.) in length, 768u (14 .- 775.) in width; 
anterior end of body projecting but not concave between the eyes; ventral shield 
somewhat oval but distinctly angular; dorsal shield with three pairs of glandu- 
laria but no humps; dorsal furrow complete; dorsal shield 714u (668u-722.) in 
length, 577u (540u-584.) in width; acetabular plate region not extending far 
laterally (fig. 72), width of acetabular plate region 355 (355u-3631); gonopore 
126u (118-132) in width; dorsal lengths of the palpal segments: P-I, 33 ; 
P-II, 66u; P-III, 49u; P-IV, 74u; P-V, 32; structure of palp similar to that 
illustrated for the male; dorsal lengths of the distal segments of the first leg: 
I-Leg-4, 122u; I-Leg-5, 14lu; I-Leg-6, 144; third and fourth legs with several 
Swimming hairs, second leg with a few swimming hairs, first leg with two 
short swimming hairs. 

Holotype: Adult 0, collected in a pond beside Highway 31 (five miles north 
of the Lee County line), Charlotte County, Florida, November 13, 1970. 

Allotype: Adult 2, same data as holotype. 

Paratypes: 2 00", from Big Alligator Lake, Columbia County, Florida, 

April 9, 1950; 2 oo", from a pond three miles north of Clara, Lafayette County, 
Florida, November 10, 1970; 1 “ collected in Lake Tsala Apopka, Citrus County, 
Florida, November ll, 1970; 2 oo’, from a pond nine miles northwest of Bushnell, 
Citrus County, Florida, November ll, 1970; 1 o, from a small lake two miles 
south of Avon Park, Highlands County, Florida, November 16, 1970; 2 oo’, from 
a small pond in Pinellas County, Florida, April 12, 1950; 3 oo’, 2 29, same data 
as holotype; 2 oo’, taken in a water filled ditch in Collier County, Florida, 

April 13, 1950; 2 oo’, found in a sluggish stream at Bridge 40 on Highway US 41, 
Collier County, Florida, November 14, 1970; 5 oo’, from the Tamiami Canal, 
Dade County, Florida, November 14, 1970; 5 oc’, from the Tamiami Canal, Dade 
County, Florida, April 13, 1950; 3 oo’, from a canal in Broward County, Florida, 
April 15, 1950. 

Discussion: The new species is most closely related to A. bartonensis Cook, 
the latter described from Michigan, but also reported by Wilson (1961) from 
Tennessee. Both species bear a patch of many thickened setae on the medial 
surface of P-II as shown in figure 90. However, the male cauda is propor- 
tionally much longer in zorus and is not as high when viewed laterally. 
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25. Arrenurus (Megaluracarus) problecornis, new species 
(Figures 85, 86, 88, 91, 95) 


Male: Body 1186 (1109-1186) in length, 578u (576-5931) in width; cauda 
long and 274u (2744-297) in width; dorsal shield 440u (4264-4471) in width; 
non-cauda portion of dorsal shield bearing two pairs of glandularia, these very 
close together on their respective sides; cauda widest near posterior end; cauda 
with a distinct median cleft but lacking a petiole; cauda expanded dorsally into 
a well developed, somewhat oval hump which is best seen in lateral view (fig. 
91); dorsal furrow passing ventrally at base of cauda and continuing immediately 
posterior to the acetabular plates; cauda abruptly set off from the remainder of 
the body and narrowed at this point; anterior end projecting and with a pair of 
well developed horn-like humps (fig. 86); a pair of pronounced humps present 
on dorsal portion of ventral shield, these relatively close to the anterior horn- 
like projections (fig. 91); acetabular plates extending slightly up sides of body; 
dorsal lengths of the palpal segments: P-I, 34u; P-II, 66u; P-III, 48u; P-IV, 
764; P-V, 36u; medial surface of P-II with a patch of numerous short setae 
and one long, thickened, somewhat curved seta; figure 88 shows the proportions 
and chaetotaxy of the palp; dorsal lengths of the distal segments of the fourth 
leg: IV-Leg-4, 236u; IV-Leg-5, 167u; IV-Leg-6, 163; only the third and 
fourth legs with well developed swimming hairs. 

Female: Body 988u (927u-988.) in length, 806u (760u-806.) in width; 
anterior end of body projecting much as in the male (fig. 95); ventral shield 
with numerous projections which are better illustrated (figs. 85, 95) than 
described; dorsal shield bearing three pairs of glandularia, the two most 
posterior pairs of which are located on pronounced humps; anterior end of 
dorsal shield depressed; dorsal furrow complete; dorsal shield 532 (517u- 
545u) in length, 502u (486u-502.) in width; acetabular plate region 517u in 
width; gonopore 104u in width; dorsal lengths of the palpal segments: P-I, 36u; 
P-II, 76u; P-IIl, 45u, P-IV, 79u; P-V, 39u; structure of palp as described 
and illustrated for the male, dorsal lengths of distal segments of the first leg: 
I-Leg-4, 133; I-Leg-5, 148; I-Leg-6, 155u; only third and fourth legs with 
well developed swimming hairs. 

Holotype: Adult o7, taken in a pond beside Highway US 90 two miles east of 
Ponce de Leon, Holmes County, Florida, November 8, 1970. 

Allotype: Adult 2, same data as holotype. 

Paratypes: 8 oo’, 2 99, same data as holotype; 2 oo’, from a lily pond beside 
Highway 79 (near junction with Highway 280), Washington County, Florida, 
November 9, 1970; 10 oo’, 4 99, collected in a small lake 12 miles south of 
Minneola on Highway US 27, Polk County, Florida, November 17, 1970; 11 oC, 
ll 99, from a lake near Mill Dam in Ocala National Forest, Marion County, 
Florida, November 19, 1970; 1 3, 1%, found in a lake in Ocala National Forest 
(on Highway 40 one mile east of junction with Highway 19), Lake County, 
Florida, November 19, 1970; 1°, from a borrow pit in Baker County, Florida, 
November 21, 1970; 4 oo'", from a roadside pond in Pasco County, Florida, 
April 95.1950: 

Discussion: The new species belongs to the marshallae-group and seems 
most closely related to A. megalurus Marshall. It differs from the latter in 
having higher humps (which are closer together on their respective sides) at 
the anterior end of the body and in lacking well developed posterolateral pro- 
jections at the end of the cauda. The female bears more numerous and higher 
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projections on both the dorsal and ventral shields than in any other member of 
the species group in North America. 


26. Arrenurus (Megaluracarus) prodromocornis, new species 
(Figures 96, 97, 99) 


Male: Body 1064y (1048u-1094u) in length, 555u (517u-578u) in width; cauda 
long and 312y (282u-319u) in width; dorsal shield 403u (364-410) in width; 
non-cauda portion of dorsal shield bearing two pairs of glandularia, these very 
close together on their respective sides; cauda gradually widening towards the 
posterior end; cauda with a distinct medial cleft but no petiole; cauda only 
slightly expanded dorsally (fig. 97); dorsal furrow passing ventrally at base of 
cauda and continuing immediately posterior to the acetabular plates; cauda 
abruptly set off from the remainder of the body and narrowest at this point; 
anterior end of body projecting and with a pair of well developed horn-like humps 
(fig. 99); a pair of pronounced humps present on dorsal portion of ventral shield, 
these placed farther from the anterior horn-like projections than in the previous 
Species; acetabular plates extending slightly up sides of body; dorsal lengths of 
the palpal segments: P-I, 37yu; P-II, 67u; P-II, 44u; P-IV, 70u; P-V, 39u; 
medial surface of P-II with a patch of numerous short setae and one long, 
curved somewhat thickened seta; figure 96 shows the proportions and chaetotaxy 
of the palp; dorsal lengths of the distal segments of the fourth leg: IV-Leg-4, 
207u; IV-Leg-5, 192u; IV-Leg-6, 177; distal end of IV-Leg-4 extending slightly 
beyond insertion of the fifth segment; third and fourth legs with well developed 
Swimming hairs. 

Female: Not known with certainty. 

Holotype: Adult o, collected in a pond on the east side of the Aucilla River, 
Taylor County, Florida, November 10, 1970. 

Paratypes: 12 oo, same data as holotype; 1 o, from a pond three miles north 
of Clara, Lafayette County, Florida, November 10, 1970; 2 oo’", taken ina bor- 
row pit beside Highway 2 (approximately 11 miles east of the Columbia County 
line), Baker County, Florida, November 21, 1970; 1, from a cypress pool in 
Pasco County, Florida, April 9, 1950; 10, from a borrow pit beside Highway 94 
near the Suwannee River, Clinch County, Georgia, November 21, 1970; 11 oO, 
from a roadside pond (a sluggish stream during the rainy season) on Highway 
US 441, immediately south of junction with Highway 122, Clinch County, Georgia, 
November 21, 1970. 

Discussion: The new species seems closely related to the two North 
American species A. intermedius Marshall and A. pseudotenuicollis Wilson, 
but differs in its greater development of the anterior horn-like projections and 
lower dorsal bowing of the cauda (fig. 97). 

Figures 88-90 illustrate a specimen collected in a pond beside Highway US 
90 two miles east of Ponce de Leon, Holmes County, Florida, November 8, 
1970. It differs from the specimens of prodromocornis in having a higher dor- 
sal bowing of the cauda and a different shape of the cauda when viewed dorsally 
(compare figures 93, 99). More specimens need to be collected before it can 
be determined if it represents another species or only an extreme variation of 
the present species. 
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27. Arrenurus (Megaluracarus) rulumus, new species 
(Figures 98, 109, 111) 


Male: (Holotype mounted in side view, body measurements are those of 
paratypes); body 1216u-1262y in length, 6694-676 in width; cauda very long 
and narrow; greatest width of cauda 217u-228u; dorsal shield 668uU-677u in 
width; non-cauda portion of dorsal shield bearing two pairs of glandularia, the 
posterior pair of which are much closer together medially; cauda widest near 
middle; cauda with a very slight median cleft but lacking a petiole; cauda with 
a series of dorsal shield humps which are best seen in lateral view (fig. 98); 
anterior hump of cauda relatively high; dorsal furrow passing ventrally at base 
of cauda; dorsal furrow incomplete, ending blindly on each side well posterior 
to the acetabular plates; cauda abruptly set off from the remainder of the body 
and slightly narrowed at this point; anterior end of body somewhat projecting 
and only slightly concave between the eyes; no noticeable development of humps 
on the dorsal portion of the ventral shield; acetabular plates extending slightly 
up sides of body; dorsal lengths of the palpal segments: P-I, 35; P-II, 69u; 
P-III, 434; P-IV, 80u; P-V, 37u; one of the medial setae on P-II very long; 
figure 1ll shows the proportions and chaetotaxy of the palp; dorsal lengths of 
the distal segments of the fourth leg: IV-Leg-4 (including distal projection), 
273 4; IV-Leg-5, 185u; IV-Leg-6, 192; distal end of IV-Leg-4 extending well 
beyond insertion of the fifth segment; third and fourth legs with many well 
developed swimming hairs; sixth segments of first and second legs with 
numerous short ''swimming hairs". 

Female: Not known with certainty. | 

Holotype: Adult 3, collected in a backwater area of the Santa Fe River, on 
Highway US 301 at county line, Alachua County, Florida, April 16, 1950. 

Paratypes: 17 co’, same data as holotype. 

Discussion: The present species and the following, A. pandarus, are closely 
related to A. elevatus Marshall (the latter known from Maine). The northern 
species differs from both in having a more expanded posterior end of the cauda. 
The present species is Similar to elevatus in lacking pronounced lateral humps 
on the dorsal portion of the ventral shield (fig. 98), but also differs in having 
a larger concavity posterior to the main dorsal hump of the cauda when viewed 
laterally. See discussion section under the following species for differences 
Separating the two forms from Florida and Georgia. 


28. Arrenurus (Megaluracarus) pandarus, new species 
(Figures 100, 102, 103, 105, 106) 


Male: Body 1398 (1382u-1414) in length, 760u (760u-821) in width; cauda 
very long and narrow; greatest width of cauda 266u (266u-280u); dorsal shield 
486u (471u-486.) in width; non-cauda portion of dorsal shield bearing two pairs 
of glandularia, the posterior pair of which are much closer together medially; 
cauda widest near middle; cauda with a slight median indentation and a small 
depressed area immediately anterior to this indentation; no petiole present; 
cauda with a series of dorsally directed humps, the structure of which are best 
seen in lateral view (fig. 100); anterior hump of cauda moderately high; dorsal 
furrow passing ventrally at base of cauda; dorsal furrow incomplete, ending 
blindly on each side well posterior to the acetabular plates; cauda abruptly set 
off from the remainder of the body and somewhat narrowed at this point; 
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anterior end of body somewhat projecting and very slightly concave or almost 
truncate between the eyes; a pair of rounded, moderately developed humps 
present on dorsal portion of ventral shield; acetabular plates extending slightly 
up Sides of body; dorsal lengths of the palpal segments: P-I, 30u; P-II, 74u; 
P-III, 43u; P-IV, 86u; P-V, 42u; structure of palp similar to that illustrated 
for the female; dorsal lengths of the distal segments of the fourth leg: IV-Leg-4 
(including distal projection), 2964; IV-Leg-5, 200u; IV-Leg-6, 229u; distal end 
of IV-Leg-4 extending well beyond insertion of fifth segment; third and fourth 
legs with many well developed swimming hairs; sixth segments of first and 
second legs with numerous short "swimming hairs". 

Female: Body 1140u (1109u-1186u) in length, 972u (9724-988) in width; 
anterior end of body projecting much as in male (fig. 102); ventral shield some- 
what angular but without distinct humps; dorsal shield bearing three pairs of 
glandularia, none of which lie on humps; dorsal furrow complete; dorsal shield 
85lu (806u-85l1u) in length, 707u (669u-707u) in width; acetabular plate region 
577 (5654-592) in width; gonopore 155 (1484-155) in width; figure 106 illus- 
trates the structure of the ventral shield; dorsal lengths of the palpal segments: 
P-J, 3lu; P-II, 8lu; P-III, 56u; P-IV, 92u; P-V, 46u; figure 105 shows the 
proportions and chaetotaxy of the palp; dorsal lengths of the distal segments of 
the first leg: I-Leg-4, 162u; I-Leg-5, 163u; I-Leg-6, 192; second, third and 
fourth legs with long swimming hairs. 

Holotype: Adult &, from a roadside pond (a sluggish stream during the 
rainy season) on Highway US 441, immediately south of junction with Highway 
122, Clinch County, Georgia, November 21, 1970. 

Allotype: Adult 2, same data as holotype. 

Paratypes: 2 oo’, 12, same data as holotype. 

Discussion: The present species differs from rumulus and elevatus in its 
well developed pair of humps on the dorsal portion of the ventral shield (fig. 
100). A. pandarus also differs from vumulus in its smaller concavity behind 
the main hump of the cauda when viewed laterally (compare figures 98, 100). 
Also, the two rounded ridges at the very tip of the cauda extend closer to the 
midline in the present species (compare figures 103, 109). 


29. Arrenurus (Megaluracarus) pilumnus, new species 
(Figures 101, 104, 107) 


Male: (Holotype mounted in side view, measurements are those of the 
paratypes); body 1413u-1444u in length, 729u-760u in width; cauda very long 
and narrow; greatest width of cauda 258-263; dorsal shield 478u-486u in 
width; non-cauda portion of dorsal shield bearing two pairs of glandularia, the 
posterior pair of which are much closer together medially; cauda lacking a 
median indentation at posterior end and a petiole absent; cauda with a series of 
dorsally directed humps, the proportions of which are best seen in lateral view 
(fig. 101); the more anterior of these humps no higher than one of the posterior 
humps; dorsal furrow passing ventrally at base of cauda; dorsal furrow incom- 
plete, ending blindly on each side well posterior to the acetabular plates; cauda 
abruptly set off from the remainder of the body and slightly narrowed at this 
point; anterior end of body projecting and very slightly concave between the 
eyes; a pair of low, rounded humps present laterally on dorsal portion of ven- 
tral shield; acetabular plates extending slightly up sides of body; dorsal lengths 
of the palpal segments: P-I, 3lu; P-II, 76u; P-III, 554; P-IV, 92u; P-V, 44u; 
figure 104 shows the proportions and chaetotaxy of the palp; dorsal lengths of 
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the distal segments of the fourth leg: IV-Leg-4 (including distal projection), 
318u; IV-Leg-5, 222u; IV-Leg-6, 259; distal end of IV-Leg-4 extending well 
beyond the insertion of the fifth segment; third and fourth legs with many swim- 
ming hairs; sixth segments of first and second legs with numerous short 
"Swimming hairs". 

Female: Not known with certainty. 

Holotype: Adult 37, collected in a backwater area of the Santa Fe River, on 
Highway US 301 at county line, Alachua County, Florida, April 16, 1950. 

Paratypes: 2 oo’, same data as holotype. 

Discussion: The present species most closely resembles A. longicaudatus 
Marshall and A. semicircularis Piersig, both known from more northerly areas 
of North America. A. pilumnus differs from longicaudatus in that the two major 
humps of the cauda are much closer together in the latter and there is no petiole 
in the new species. A. pzlumnus differs from semicircularis in having a much 
narrower cauda and the anterior hump of the cauda is much higher in the new 
Species. 


30. Arrenurus (Megaluracarus) odatus, new species 
(Figures 108, 110, 112-114) 


Male: Body 1262 (1248u-13091) in length, 672u (672u-714u) in width; cauda 
long and narrow; greatest width of cauda 308u (308u-327u); dorsal shield 440u 
(4264-440) in width; non-cauda portion of dorsal shield bearing two pairs of 
elandularia, these very close together on their respective sides; cauda widest 
near middle; cauda with a slight median indentation posteriorly but lacking a 
petiole; cauda with a low rounded hump anteriorly, this best seen in lateral 
view; dorsal furrow passing ventrally at base of cauda; dorsal furrow incom- 
plete, ending blindly on each side well posterior to the acetabular plates; cauda 
abruptly set off from the remainder of the body, and noticeably narrowed at this 
point; anterior end of body distinctly projecting and not concave between the eyes; 
this anterior projection relatively narrow and therefore the lateral eyes are much 
closer together than is typical in this subgenus; body proportionally very high 
(fig. 110); acetabular plates extending slightly up sides of body; dorsal lengths 
of the palpal segments: P-I, 27u; P-II, 73u; P-III, 38u; P-IV, 67u; P-V, 34; 
palp stocky, with P-II noticeably longer and thicker than P-IV; figure 114 shows 
the structure of the palp; dorsal lengths of the distal segments of the fourth leg: 
IV-Leg-4 (including distal projection), 292u; IV-Leg-5, 218u; IV-Leg-6, 266u; 
distal end of IV-Leg-4 extending well beyond insertion of the fifth segment; 
third and fourth legs with many swimming hairs. 

Female: Body 1186 (11864-12022) in length, 1003 (9874-1003) in width; 
anterior end of body projecting and as described for the male (fig. 113); ventral 
shield somewhat angular but without distinct humps; dorsal shield bearing three 
pairs of glandularia, the posterior two pairs of which lie on small humps; dor- 
sal furrow complete; dorsal shield 790u (760uU-790) in length, 684u (654uU- 
6981) in width; acetabular plate region 63lu (593u-638) in width; gonopore 163 
(148-163) in width; figure 112 illustrates the structure of the ventral shield; 
dorsal lengths of the palpal segments: P-I, 3lu; P-II, 76u; P-III, 40u; P-IV, 
69u; P-V, 374; proportions and structure of palp as illustrated and described 
for the male; dorsal lengths of the distal segments of the first seg: I-Leg-4, 
129u; I-Leg-5, 155u; I-Leg-6, 163; third and fourth legs with many, second leg 
with a few Swimming hairs. 


26 Contrib. Amer. Ent. Inst., vol. ll, no. 4, 1976 


Holotype: Adult %, collected in a borrow pit beside Highway 2 (approxi- 
mately 11 miles east of the Columbia County re Baker County, Florida, 
November 21, 1970. 

Allotype: "Adult 2, same data as holotype. 

Paratypes: 2 oO", 2 22, same data as holotype; 1, from a small pond in 
Pinellas County, Florida, April 10, 1950. 

Discussion: The new species seems most closely related to A. scutuliformis 
Marshall and A. pseudoconicus Piersig. It differs most noticeably (in both 
sexes) in its much higher body and relatively narrow anterior projection of the 
body in which the lateral eyes are placed close together. 


31. Arrenurus (Megaluracarus) nasus, new species 
(Figures 115-117) 


Male: Body 1170u (1170u-1246.2) in length, 608u (6084-653) in width; cauda 
long and narrow; greatest width of cauda 264u (264u-288.); dorsal shield 395u 
3804-403) in width; non-cauda portion of dorsal shield bearing two pairs of 
elandularia, the posterior pair of which are much closer together medially; 
cauda widest near middle; cauda with a slight median notch and bearing a small 
peg-like petiole at extreme posterior end (fig. 117); cauda with a very low dor- 
sal hump (fig. 116); dorsal furrow passing ventrally at base of cauda; dorsal 
furrow incomplete, ending blindly on each side well posterior to the acetabular 
plates; cauda abruptly set off from the remainder of the body and slightly nar- 
rowed at this point; anterior end decidedly projecting and ending in a rounded 
point (figs. 116, 117); a pair of well developed humps present laterally on dorsal 
portion of el shield; acetabular plates extending slightly up sides of body; 
dorsal lengths of the distal segments of the fourth leg: IV-Leg-4 (including 
distal projection), 28lu; IV-Leg-5, 189u; IV-Leg-6, 200u; distal end of IV- 
Leg-4 extending well beyond insertion of fifth segment; third and fourth legs 
with many swimming hairs. 

Female: Unknown. 

Holotype: Adult o, collected in a roadside pond ie sluggish stream during 
the rainy season) on Highway US 441, immediately south of junction with 
Highway 122, Clinch County, Georgia, November 21, 1970. 

Paratypes: 3 oo, from a water filled roadside ditch beside Highway US 441 
six miles north of McIntyre, Wilkinson County, Georgia, September 11, 1968. 

Discussion: The new species is related to a species group which includes 
paralleatus Marshall, wardi Marshall and kinkaidi Lavers. A. nasus differs 
most noticeably for the latter three species in its projecting, bluntly pointed 
anterior end. Inthe other three species, the anterior end is truncate or 
slightly concave between the eyes. 


32. Arrenurus (Megaluracarus) nedymus, new species 
(Figures 118, 121, 132) 


Male: Body 942u (9424-958) in length, 616 (608-616) in width; cauda 
of moderate length and proportionally wide; greatest width of cauda 304.u (304,- 
327); dorsal shield 47lu (47lu-485) in width; non-cauda portion of dorsal 
shield bearing two pairs of glandularia, these located very close together on 
their respective sides; cauda widest near middle; posterior end of cauda with 
a shallow notch, but without a petiole; posterolateral corners of cauda slightly 
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projecting; cauda with a low, rounded hump dorsally (fig. 132); dorsal furrow 
passing ventrally at base of cauda; dorsal furrow complete and passing immedi- 
ately posterior to the acetabular plates; cauda distinctly set off from the 
remainder of the body and very slightly narrowed at this point; anterior end of 
body projecting and concave between the eyes; a pair of rounded humps present 
laterally on dorsal portion of the ventral shield; acetabular plates extending 
Slightly up sides of body; dorsal lengths of the palpal segments: P-I, 27; P-II, 
99u; P-III, 43u; P-IV, 73u; P-V, 38u; figure 121 shows the proportions and 
chaetotaxy of the palp; dorsal lengths of the distal segments of the fourth leg: 
IV-Leg-4 (including distal projection), 218u; IV-Leg-5, 170u; IV-Leg-6, 170u; 
distal end of IV-Leg-4 projecting well beyond insertion of the fifth segment; 
third and fourth legs with many Swimming hairs. 

Female: Unknown. 

Holotype: Adult 0, collected in a cypress pool in Pasco County, Florida, 
April 9, 1950. 

Paratype: 10, same data as holotype. 

Discussion: The new species belongs to a species group which includes A. 
manubriator Marshall (northeastern North America) and A. capillatus Marshall 
(California). It differs from both in its distinct projections at the posterolateral 
corners of the cauda (fig. 118), and its proportionally much higher hump on the 
dorsal portion of the cauda (fig. 132). It also differs from capillatus in its pro- 
portionally longer and narrower cauda and differs from manubriator in that the 
cauda does not become noticeably expanded at the extreme posterior end. 


33. Arrenurus (Megaluracarus) optatus, new species 
(Figures 119, 120,°127, 128, 130) 


Male: Body 1155u (1125u-1155) in length, 644u (638u-644u) in width; cauda 
moderately long and indistinctly set off from the remainder of the body; greatest 
width of cauda at base, 410u (410u-421); dorsal shield 509u (509u-517u) in 
width; non-cauda portion of dorsal shield bearing two pairs of glandularia, the 
posterior pair of which are somewhat closer together medially; cauda witha 
slight median indentation at posterior end; a petiole absent; cauda of nearly 
uniform height along most of its length and about the same height as the body 
proper (fig. 130); dorsal furrow passing ventrally at base of cauda; dorsal fur- 
row incomplete, ending blindly on each side well posterior to the acetabular 
plates; anterior end of body not noticeably projecting and convex between the 
eyes; acetabular plates extending slightly up sides of body; dorsal lengths of 
palpal segments: P-I, 36u; P-II, 83u; P-III, 47u; P-IV, 95u; P-V,. 43u; 
figure 119 illustrates the structure of the palp; dorsal lengths of the distal seg- 
ments of the fourth leg: IV-Leg-4 (including distal projection), 204u; IV-Leg-5, 
214; IV-Leg-6, 263; distal end of IV-Leg-4 extending somewhat beyond the 
insertion of the fifth segment; third and fourth legs with many swimming hairs. 

Female: Body 1125u in length, 897 in width; anterior end not projecting 
and is convex between the eyes; ventral shield oval and without projections; 
dorsal shield bearing three pairs of glandularia, none of which lie on humps; 
dorsal furrow complete; dorsal shield 942u in length, 745u in width; acetabular 
plate region 653 in width; gonopore 144u in width; figure 128 shows the struc- 
ture of the ventral shield; dorsal lengths of the palpal segments: P-I, 36u; 
P-II, 80u; P-III, 524; P-IV, 90u; P-V, 47; palp similar to that illustrated 
for the male; dorsal lengths of the distal segments of the first leg: I-Leg-4, 
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148u; I-Leg-5, 1634; I-Leg-6, 163; third and fourth legs with many, second 
leg with a few Swimming hairs. 

Holotype: Adult &, from a small cold brook in thick woods, Hubbard County, 
Minnesota, June 24, 1954. 

Allotype: Adult 2, same data as holotype. 

Paratypes: 10, same data as holotype. 

Discussion: The new species is not closely related to any previously 
described species. It is very different in that the male cauda is widest at base 
(and increasingly narrowed posteriorly) and the body is of almost uniform 
height along the entire length except for extreme posterior end (fig. 130). 


34. Arrenurus (Megaluracarus) opiparus, new species 
(Figures 122, 123, 129) 


Male: Body 155lu in length, 820u in width; cauda long and relatively narrow; 
ereatest width of cauda 4104; dorsal shield 608 in width; non-cauda portion of 
dorsal shield bearing two pairs of glandularia, the posterior pair of which are 
somewhat closer together medially; cauda widest near middle; cauda without a 
median cleft, but end bears a pair of small flap-like structures which extend 
beyond the posterior end and there is a Small, pointed petiole which extends 
dorsally (figs. 123, 129); dorsal furrow passing ventrally at base of cauda;dor- 
sal furrow incomplete, ending blindly on each side well posterior to the acetabu- 
lar plates; cauda distinctly set off from the remainder of the body and somewhat 
narrowed at this point; anterior end of body slightly projecting but not concave 
between the eyes; acetabular plates extending slightly up sides of body; dorsal 
lengths of the palpal segments: P-I, 44u; P-II, lllu; P-III, 74u; P-IV, 126y; 
P-V, 59u; medial surface of P-II with several thickened setae; figure 122 
illustrates the palp; dorsal lengths of the distal segments of the fourth leg: IV- 
Leg-4 (including distal projection), 377u; IV-Leg-5, 259u; IV-Leg-6, 340u; 
distal end of IV-Leg-4 extending well beyond proximal end of the fifth segment; 
third and fourth legs with many, second leg with a few Swimming hairs. 

Female: Unknown. 

Holotype: Newly metamorphosed o, taken in a small pond beside Highway 
US 6 approximately one mile north of Wheeler, Summit County, Colorado, 

July 31, 1954. 

Discussion: The new species seems most closely related to the European 
species, A. zachariae Koenike and A. membranator Thor. The North American 
species differs from membranator in lacking pointed projections at the postero- 
lateral corners of the cauda. A. optparus seems most closely related to 
zachariae but differs most noticeably in that the male cauda of the North 
American species iS more or less truncate. The posterior end of the cauda 
is somewhat roundly pointed in the European species. 


35. Arrenurus (Megaluracarus) melemus, new species 
(Figures 124-126, 131, i133) 


Male: Body 1763 (1611u-1763) in length, 896 (881u-896) in width; cauda 
long and narrow; greatest width of cauda 441 (4284-455); dorsal shield 623 
(5624-623) in width; non-cauda portion of dorsal shield bearing two pairs of 
glandularia, the posterior pair of which are much closer together medially; 
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cauda only slightly wider in middle than at base; posterior end of cauda with a 
median indentation but lacking a petiole; posterolateral corners of cauda with 
Small projections; cauda, when viewed laterally, with a well developed hump 
posteriorly (fig. 124); dorsal furrow passing ventrally at base of cauda; dorsal 
furrow incomplete and ending blindly on each side well posterior to the acetabu- 
lar plates; cauda abruptly set off from the remainder of the body and somewhat 
narrowed at this point; anterior end of body projecting and not concave between 
the eyes; acetabular plates extending slightly up sides of body; dorsal lengths of 
the palpal segments: P-I, 52u; P-II, 133u; P-III, 96u; P-IV, 178u; P-V, 77u; 
first three palpal segments narrow, fourth segment expanded distally; structure 
of palp similar to that of the female; capitulum with long capitular apodemes 
and the pharynx is prominent; dorsal lengths of the distal segments of the fourth 
leg: IV-Leg-4 (including distal projection), 281u; IV-Leg-5, 325u; IV-Leg-6, 
340u; distal end of IV-Leg-4 extending well beyond the proximal end of the fifth 
segment; third and fourth legs with many, second leg with a few swimming hairs. 

Female: Body 1337yu in length, 1079u in width; anterior end of body projec- 
ting as in male (fig. 125); ventral shield more or less oval and without humps; 
dorsal shield bearing three pairs of glandularia, none of which lie on humps; 
dorsal furrow complete; dorsal shield 912u in length, 82lu in width; acetabular 
plate region 669 in width; gonopore 228 in width; postgenital sclerite region 
distinctly raised and set off from the body; capitular bay shallow; figure 126 
shows the structure of the ventral shield; dorsal lengths of the palpal segments: 
P-I, 6lu; P-II, 129u; P-III, 85u; P-IV, 179u; P-V, 89u; figure 133 shows the 
proportions and chaetotaxy of the palp; dorsal lengths of the distal segments of 
the first leg: I-Leg-4, 227; I-Leg-5, 252u; I-Leg-6, 2154; swimming hairs 
as described for the male. 

Holotype: Adult 0, collected in a roadside pond (a sluggish stream during 
the rainy season) on Highway US 441, immediately south of junction with High- 
way 122, Clinch County, Georgia, November 21, 1970. 

Allotype: Adult 2, same data as holotype. 

Paratypes: 3 co’, from a borrow pit beside Highway 2 (approximately 11 
miles east of the Columbia County line), Baker County, Florida, November 21, 
1970; 8 oo’, 3 2°, from a lake near Mill Dam in Ocala National Forest, Marion 
County, Florida, November 19, 1970; 2 co’, from a roadside pool five miles 
west of Grower s Corners, Pasco County, Florida, April 9, 1950; 3 co’, from 
a pond in Hillsborough County, Florida, April ll, 1950. 

Discussion: The new species is most closely related to Arrenurus pseudo- 
cylindratus Piersig. A. melemus is much larger, the male cauda is proportion- 
ally narrower and the body is proportionally much higher. The postgenital 
sclerite region in females of the present species is also much more prominent. 


LIST OF PREVIOUSLY DESCRIBED SPECIES KNOWN FROM 
FLORIDA 


Since the water mite fauna of Florida is poorly known, it seems desirable 

to include a list of previously described arrenuri which are known to occur 
there. The counties in which the species were taken are included in parentheses 
following the species name: A. acutus Marshall (Columbia, Citrus, Dade); 

A. apetiolatus Piersig (Holmes, Lafayette, Pasco, Pinellas, Citrus, Sarasota, 
Charlotte, Polk, Baker, Dade, Collier, Broward); A. bivgei Marshall (Manatee, 
Collier); A. cardiacus Marshall (Columbia); A. expansus Marshall (Taylor, 
Citrus, Collier); A. flabellifer Marshall (Sarasota, Pasco, Collier); A. magni- 
caudatus Marshall (Sarasota, Dade); A. marshallae Piersig (Taylor, Lafayette, 
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Citrus, Pinellas, Sarasota, Dade); A. megalurus Marshall (Highlands, Pasco); 
A. neobirgei Cook (Taylor); A. platyrotundocuspidator Miinchberg (Escambia, 
Holmes, Washington); A. pleopetiolatus Marshall (Marion); A. pseudotenuicollis 
Wilson (Sarasota, Charlotte, Collier, Dade, Broward); A. uniprojectus Wilson 
(Holmes). 
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Arrenurus arguticornis n. sp. Fig. 1, dorsal view, °o3 Fig. 3, lateral view, 
o3 Fig. 4, palp, &. 
Arrenurus manateensis n. sp. Fig. 2, dorsal view, &. 
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Arrenurus manateensis n. sp. Fig. 5, lateral view, % Fig. 6, palp, ©. 
Arrenurus newellin. sp. Fig. 7, lateral view, &% Fig. 8, palp, &. 
Arrenurus marionensis n. sp. Fig. 9, lateral view, o> Fig. 10, palp, &. 


Cook: New North American Arrenurus 33 


Arrenurus newellin. sp. Fig. ll, dorsal view, &. 
Arrenurus marionensis n. sp. Fig. 12, dorsal view, ©. 
Arrenurus apopkensus n. sp. Fig. 13, lateral view, o> Fig. 14, palp, ©. 
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Arrenurus zeugicornis n. sp. Fig. 15, dorsal view, 55 Fig. 17, lateral view, 
O° Pie. 1s; palo cy 
Arrenurus apopkensus n. sp. Fig. 16, dorsal view, &. 
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Arrenurus tamiamiensis n. sp. Fig. 19, dorsal view, o Fig. 21, lateral view, 
o5 Fig. 22, palp, male. 
Arrenurus zapus n. sp. Fig. 20, dorsal view, &. 
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Arrenurus zapus n. sp. Fig. 23, lateral view, o> Fig. 24, palp, a 


Arrenurus arizonensis n. sp. Fig. 25, lateral view, o) Fig. 26, palp, co, 
Arrenurus harperae n. sp. Fig. 27, lateral view, % Fig. 26, palp, ¢. 
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Arrenurus harperae n. sp. 


Fig. 30, dorsal view, 2; Fig. 31, ventral view, 


2: Fie. 32, dorsal wiew, ¢. 
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Arrenurus wilsonin. sp. Fig. 33, ventral view, @; Fig. 34, dorsal view, % 


Fig. 35, lateral view, o$ Fig. 36, palp, 2. 
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Arrenurus facetus n. sp. Fig. 37, ventral view, 8; Fig. 38, dorsal view, &% 
Fig. 39, lateral view, o$ Fig. 40, palp, 2. 
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Arrenurus facetopsisn. sp. Fig. 41, lateral view, ©. 

Arrenurus omarus n. sp. Fig. 42, palp, & Fig. 45, lateral view, ¢. 

Arrenurus parasuperiorn. sp. Fig. 43, lateral view, % Fig. 44, palp, &. 

Arrenurus wallensis Cook Fig. 46, dorsal view of petiole, 55 Fig. 47, 
lateral view of petiole, ©. 
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Arrenurus facetusn. sp. Fig. 48, dorsal view, 9. 
Arrenurus beltistus n. sp. Fig. 49, dorsal view, o; Fig. 50, lateral view, 
o;.-F ig. Sl, palo, male, 
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Arrenurus omarus n. sp. Fig. 52, dorsal view, &. 


Arrenurus facetopsisn. sp. Fig. 53, dorsal view, ©. 
Arrenurus floridensis n. sp. Fig. 54, dorsal view, &. 
Arrenurus neocrenellatus n. sp. Fig. 55, dorsal view, @. 
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Arrenurus immokaleensis n. sp. Fig. 56, dorsal view, @. 
Arrenurus ziseri n. sp. Fig. 57, dorsal view, o5 Fig. 58, lateral view, % 
Fig. 59, palp, o. 
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Arrenurus parasuperior n. sp. Fig. 60, dorsal view, °. 

Arrenurus floridensis n. sp. Fig. 61, lateral view, % Fig. 63, ventral view, 
Oo . Vis, 64. palb,... 

Arrenurus neocrenellatus n. sp. Fig. 62, lateral view, o> Fig. 65, palp, &. 
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Arrenurus hovus n. sp. Fig. 66, ventral view, ?; Fig. 67, palp, 2; Fig. 69, 
dorsal view, 2; Fig. 70, dorsal view, ©. 
Arrenurus immokaleensis n. sp. Fig. 68, palp, &. 
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Arrenurus neocrenellatus n. ‘sp. Fig. 71, ventral view, ¢; Fig. 74, dorsal 
view, &. 

Arrenurus zorus n. sp. Fig. 72, ventral view, &. 

Arrenurus floridensis n. sp. Fig. 73, dorsal view, @. 
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Arrenurus hovus n. sp. Fig. 75, lateral view, @. 

Arrenurus veracundus n. sp. Fig. 76, dorsal view, o> Fig. 78, lateral view, 
oie. To Als aia 

Arrenurus immokaleensis n. sp. Fig. 77, lateral view, ~. 
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Arrenurus succissus n. sp. Fig. 80, dorsal view, &% Fig. 81, palp, &%. 
Arrenurus zorus n. sp. Fig. 82, dorsal view, &. 


Arrenurus veracundus n. sp. Fig. 83, ventral view, 2; Fig. 84, dorsal 
view, &. 
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Arrenurus problecornis mn, sp. Fig. 85, Jateral view, 9): Pie) 86..dorsal 
view, o> Fig. 88, palp, o%. 

Arrenurus succissus) n. so. Fies 8% lateral view, ¢. 

Arrenurus ZOTUS 0. Sp. Fig. 88, lateral view, @: Fie. 90, palo... 
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Arrenurus problecornis n. sp. Fig. 91, lateral view, % Fig. 95, dorsal 
view, @. 

Arrenurus sp. Fig. 92, lateral view, °3 Fig. 93, dorsal view, o> Fig. 94, 
palp, o. 

Arrenurus prodromocornis n. sp. Fig. 96, palp, &. 
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Arrenurus prodromocornis n. sp. Fig. 97, lateral view, o> Fig. 99, dorsal 
view, ©. 

Arrenurus rulumus n. sp. Fig. 98, lateral view, @. 

Arrenurus pandarus n. sp. Fig. 100, lateral view, ~. 

Arrenurus pilumnus n. sp. Fig. 101, lateral view, ~. 


O2 


Contribs Amer? Ent. Inst),/ voli ad, ner 4,21976 


© 


©® 


©20 
ee 
Qe@o 


-CSOO 
CCAGH 
(XO) 


e®O E)® 
NOLES @¢ 


Arrenurus pandarus n. sp. Fig. 102, dorsal view, ¢; Fig. 103, dorsal view, 


oe Pie 105, palo, 9; 4hig.106,: ventral view, ¢. 


Arrenurus pilumnus n. sp. Fig. 104, palp, &. 
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Arrenurus pilumnus n. sp. Fig. 107, dorsal view, &. 
Arrenurus Odatus n. sp. Fig. 108, dorsal view, o3 Fig. 110, lateral view, ~. 
Arrenurus rulumus n.sp. Fig. 109, dorsal view, o> Fig. lll, palp, &. 
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Arrenurus odatus n. sp. Fig. 112, ventral view, ?; Fig. 113, dorsal view, 
oo: Pigs H4 palo, a. 
Arrenurus nasus n. sp. Fig. 115, palp, o3 Fig. 116, lateral view, 0: 


9 


Fig. 17, dorsal view, &%. 
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Arrenurus nedymus n. sp. Fig. 118, dorsal view, oS Fig. 121, ha le. 
Arrenurus optatus n. sp. Fig. 119, palp, % Fig. 120, dorsal view, &%. 


Arrenurus opiparus n. sp. Fig. 122, palp, o3 Fig. 123, dorsal view &% 
Arrenurus melemus n. sp. Fig. 124, lateral view, &%. 
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Arrenurus melemus n. sp. Fig. 125, dorsal view, 2; Fig. 126, ventral 
view, &. 
Arrenurus optatus n. sp. Fig. 127, dorsal view, 9; Fig. 128, ventral view, ¢. 
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Arrenurus opiparus n. sp. Fig. 129, lateral view, &. 

Arrenurus optatus n. sp. Fig. 130, lateral view, &. 

Arrenurus melemus n. sp. Fig. 131, dorsal view, % Fig. 133, palp, @. 
Arrenurus nedymus n. sp. Fig. 132, lateral view, &. 
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acutus (Arrenurus, Micruracarus) 18, 29 

aguticornis (Arrenurus) 2, figs. 1, 3, 4 

americanus-group 3, 4 _ 

apetiolatus (Arrenurus, Megaluracarus) 29 

apopkensis (Arrenurus) 4, figs. 13, 14, 16 

arizonensis (Arrenurus) 8, figs. 25, 26, 29 

Arrenuridae 1 a 

Arrenurus 1, 1 

bartonensis (Arrenurus, Megaluracarus) 20 

beltistus (Arrenurus) 10, figs. 49-51 

bicaudatus (Arrenurus, Micruracarus) 18 

birgei (Arrenurus, Megaluracarus) 19, 29 

birgei-group 19 

capillatus (Arrenurus, Megaluracarus) 27 

cardiacus (Arrenurus, Megaluracarus) 29 

crenellatus (Arrenurus, Micruracarus) 17 

dentipetiolatus (Arrenurus) 10 

elevatus (Arrenurus, Megaluracarus) 23, 24 

expansus (Arrenurus, Megaluracarus) 29 

facetopsis (Arrenurus) ll, 12, figs. 41, 53 

facetus (Arrenurus) ll, 12, figs. 37-40, 48 

falcicornis-group 4, 5, 6, 7 

flabellifer (Arrenurus) 29 

floridensis (Arrenurus, Micruracarus) 17, 18, 
figs. 54, 61, 63, 64, 73 eG 


harperae (Arrenurus) 7, 8, 9, figs. 27, 28, 30-32 
hovus (Arrenurus, Micruracarus) 15, ties. 66, 07, 


69, 70, 75 
immokaleensis (Arrenurus, Micruracarus) 16, 
figs. 56, 68, 77 Be 
intermedius (Arrenurus, Megaluracarus) 22 
kennedyorum (Arrenurus, Truncaturus) 1 
kinkaidi (Arrenurus, Megaluracarus) 26 
longicaudatus (Arrenurus, Megaluracarus) 25 
lyriger (Arrenurus, Micruracarus) 15 
magnicaudatus (Arrenurus) 29 
major (Arrenurus) 4 
manateensis (Arrenurus) 2, 3, figs. 2, 5, 6 
manubriator (Arrenurus, Megaluracarus) 27 
marionensis (Arrenurus) 4, figs. 9, 10, 12 
marshallae (Arrenurus, Megaluracarus) 29 
marshallae-group 21 
megalurus (Arrenurus, Megaluracarus) 21, 30 
melemus (Arrenurus, Megaluracarus) 28, 
figs, 124-126, 131, 133 nib: 
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Micruracarus 16 
nasus (Arrenurus, Megaluracarus) 26, 
figs. 115-117 is 
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figs. 118, 121, 132 
neobirgei (Arrenurus, Megaluracarus) 30 
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figs. 55,62, 65,. 71, 74 ‘ai 
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120) tad, 1280 130 The 
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figs. 98, 109, lll 
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figs. 80, 81, 87 
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superior-group 10, ll, 14 
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NORTH AMERICAN SPECIES OF THE GENUS KOENIKEA 
(ACARINA: UNIONICOLIDAE)! 


David R. Cook 
Wayne State University 


INTRODUCTION 


The first members of the genus Koenikea were described by Wolcott (1900) 
from northern United States and the type species of the genus was based on 
material collected in Michigan. Subsequent collecting has shown that Koenikea 
is predominantly a Neotropical group with northern United States and southern 
Canada at the northerly fringe of its range. Seven species (two of which are 
new) are presently known to occur in the north. Not surprisingly, Florida has 
a rather rich fauna and thirteen species or subspecies (one of which apparently 
also occurs in Michigan, Illinois, and Ontario) have been collected from that 
state. Cook (1974) described an additional species from California, bringing 
the total known North American forms to twenty. Conroy (1968) recorded K. 
hamulata Lundblad from British Columbia. This is a species of Diplokoenikea 
which has previously been reported only from Brazil and Paraguay. I feel the 
disjunct distribution makes this record suspect, and it is not included. 

Wolcott (1900) described two species, Koenikea concava and Tanaognathus 
spinipes (Tanaognathus later reduced to a subgenus of Koenikea). The slide 
which Wolcott picked for the illustration of the concava female had two specimens 
on it, each belonging to a separate species (concava and what was to be later 
named wolcotti). Unfortunately, Wolcott chose the latter on which to base his 
illustrations of the female. Viets (1930) recognized that what Wolcott had called 
the male and female of concava were separate species and, utilizing Wolcott's 
drawings, gave the name wolcotti to the female. In this same paper, Viets also 
described two new species, haldemani and marshallae, based on material col- 
lected in northern United States. The irony of Wolcott's selection of the "female 
of concava" is not only that a true concava female was on the same slide, but 
that the specimen chosen was an extremely aberrant individual. Further study 
indicates that wolcottt and marshallae are conspecific. Later, Lundblad (1941) 
erected the subgenus Tanaognathella for K. marshallae and Lundblad (1943) 
described a new species, K. alata, based on material collected by Wolcott in 
Michigan. 

For a more detailed discussion of the genus and subgenera, the reader is 
referred to Cook (1974). Subgeneric diagnoses are not included here, but some 
of the main subgeneric characters are included in the key which precedes the 
Species descriptions. In presenting measurements, unless otherwise stated at 
the beginning of the description of a species, those of the holotype or allotype 
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are given first. If a series of specimens is available, the range of variation 
is given in parentheses following the measurements of the primary types. 
Stippling on the dorsal and ventral shield drawings indicates color patterns. 
One will find it extremely difficult to make a completely accurate count of the 
genetal acetabula, especially in those species with a large number of these 
structures. At the lower powers of magnification needed to give a field of view 
sufficiently large to keep from losing ones place during the count, it is difficult 
to see some of the smaller acetabula or distinguish between the inner and outer 
openings of the same acetabula in the ventral shield. Therefore, the numbers 
given in the descriptions can only approximate the true number of acetabula. 
Appreciation is expressed to Drs. David Barr and Ian Smith for the oppor- 
tunity to examine specimens taken by them which are part of the hydrachnid 
collections of the Royal Ontario Museum. Dr. Torbjorn Kronestedt loaned me 
the type of K. alata from the Lundblad Collection and Dr. John Keathly sent me 
the type material of K. wolcotti from the Marshall Collection. I am indebted 
to both for their kindness. Holotypes and allotypes, unless otherwise indicated, 
will be deposited in the Field Museum of Natural History (Chicago). 


KEY TO THE NORTH AMERICAN SUBGENERA 
AND SPECIES OF KOENIKEA 


1. Palp four-segmented (P-II and P-III fused but suture line slightly 
indicated); P-IV approximately as high as long (fig. 89); a 
characteristic triangular sclerite present at posterior end of 


capitular bay (fig. 88)... . Subgenus Tanaognathus Wolcott..... a3 
Palp five-segmented; P-IV much longer than high; no triangular 
Stlerite at posterior ene Of capitular bay. 306 2 wee ee es ass 2 


2. An extremely long rostrum present; capitulum attached to a short 
tube of soft integument producing somewhat extensible mouth- 
parts; anchoral process not developed and pharynx not exposed 
Ce ar Subgenus Tanaognathella Lundblad.... 11 
Rostrum short or only of moderate length (fig. 26); capitulum not 
extensible; anchoral process well developed and the pharynx 
partially exposed above it when viewed laterally (figs. 20, 26). ... 3 


3. Rostrum of moderate length (figs. 26, 36); III-Leg-4 and 5 of 
male with three (fig. 25) to several (fig. 31) heavy, peg-like 
setae placed more or less at right angles to the long axis of 


ENG SCOMEODL, oc. eh te ace. es Subgenus Diplokoenikea Lundblad.... 4 
Rostrum short (figs. 15, 20); Il-Leg-4 and 5 of male lacking the 
peg-like setae described and illustrated above. ............ 3) 


4. Central portion of dorsal shield with a distinctly delineated 
central depressed area (figs. 33, 35); II1I-Leg-4 and 5 of male 
with a total of six to nine peg-like setae (fig. 31). 
K. himerta, new species. .. (p. 69) 
Central portion of dorsal shield without a distinctly delineated 
central depressed area (figs. 28, 30); III-Leg-4 and 5 of 
male with a total of three peg-like setae (fig. 25). 
K. stellata, new species... (p. 68) 


10. 


2. 


12. 
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Male palp greatly thickened compared to the female and bearing 


heavy setae (compare figures 41, 42). . . Subgenus Sespekoenikea 

Cook. . . (only known North American species, K. expansipalpis 

Cotk)e tAr cael ie aie moe Bias ie we aaa ies (p. 71) 
Male and female palps of approximately the same size; male palp 

not greatly thickened and not bearing heavy setae (figs. 10, 20).... 6 


Key to the species of the subgenus Koenikec 


Dorsal shield with a pair of apophyses laterally near middle and 

a median apophysis at anterior end (fig. 2); P-IV of palp with 

a ventral peg-like seta which is placed well back of the distal 

end (fies, Se AOy ae a ee ec, K. concava species-group... 7 
Dorsal shield with two pairs of apophyses, one anterior pair and 

one middle pair (fig. 16); P-IV with a peg-like seta at extreme 


distal end fies. 15,,.20)8 oe otis 4 K. haldemani species-group... 9 
Color pattern of dorsal shield divided into right and left patches 

(ie IZ). scr eine Rae artes eer K. arpeda, new species . (p. 65) 
Color patterns on dorsal shield meeting medially (figs. 2, ll)...... 8 


Thirty or more genital acetabula on each side; acetabular plates 

extending well lateral to insertions of the fourth legs (figs. 1, 

5); body more or less rounded. ..... K. concava Wolcott. . (p. 63) 
Eighteen to 25 acetabula on each side; acetabular plates extend- 

ing only slightly lateral to insertions of fourth legs (figs. 


7, 8); body outline angular. ..... K. angulata, new species . (p. 64) 


Twenty-eight or more genital acetabula present on each side; 

acetabular plates extending well lateral to insertions of the 

fourth lees Giese Tala ea a a es K. haldemani Viets ... . (p. 66) 
Up to 26 genital acetabula present on each side; acetabular 

plates extending only slightly lateral to insertions of the 

TOUNE 1OGs (AGG eee een re ee es oe eine Gere a a 10 


Swimming hairs on fourth legs longer than the following leg 

segment; dorsal shield with a characteristic color pattern 

ae LO ee ee eres K. platama, new species. . (p. 67) 
Swimming hairs on fourth legs shorter than the following leg 

segment; dorsal shield with a characteristic color pattern 

ie Oa kek ba ce ee K. vidua, new species . . .(p. 68) 


Key to the species of the subgenus Tanaognathella 


Gonopore typically 30u or less in width (key to males). ....... cae re 
Gonopore typically 1004 or more in width (key to females)...... ei i, 


Distal end of II-Leg-5 with several short, thickened setae 

fie. BG)a ae atk RRR ae gk Gece esr al enya) mae eee tea es 
Distal end of Il-Leg-5 with one (fig. 55) or no (fig. 54) 

TRIO KONE. SOE O. ois) eri Wee aes ecb) ane ak ke ley Ne, ca dos RRS He Vag oR a gto 14 
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P-III only slightly shorter than P-IV (fig. 48); rostrum only 
slightly longer than the main part of the capitulum (fig. 67). 


MES alata undblad 0.34. ig. 75) 
P-II much shorter than P-IV; rostrum much longer. than the main 
part of the capitulum (fig. 63). . . K. evida, new species. ... (p. 76) 
Heaviest seta on ventral side of II-Leg-5 placed at distal end 
(fig. 55); capitular bay V-shaped (fig. 59), 
K. aphrasta, new species... (p. 77) 
Heaviest seta on ventral side of II-Leg-5 subterminal (fig. 54); 
CApiiar bay MeSH ape tak Sy hee, aie Sp eee ee 15 
Dorsal shield wider than long; segments of III-Leg-4 and 5 
comparatively narrow (fig. 80). . K. icota, new species. .... (p. 74) 
Dorsal shield longer than wide; segments of III-Leg-4 and 5 
Comparatively stockieriiigs) 49, °74). rats ei ber ie alae age, 16 
Acetabular plates extending laterally well beyond the insertions 
of the fourth legs; genital acetabula 38-48 on each side. 
Be VO Ut VAAL Gi ie a sii ama hecvin veal (p. 72) 
Acetabular plates extending laterally approximately even with 
insertions of fourth legs; genital acetabula 20-29 on each side. 
K. elaphra, new species... . (p. 73) 
Palps very stocky and peg-like seta of P-IV relatively long 
(figs. 79, 85); fourth coxae touching medially (figs. 82, 83)...... 18 
Palps less stocky and peg-like seta on P-IV proportionally 
shorter (figs. 50, 72, 76); fourth coxae not touching medially 
USM WAN SMR ra ube th UP IRI A  Naie sac Re ERE eg a a a 19 
Genital field abruptly angled posteriorly where it joins the ventral 
shield (fig. 82); P-V relatively sharp-pointed (fig. 79). 
K. connata, new species... . (p. 78) 
Genital field not abruptly angled posteriorly where it joins the 
ventral shield (fig. 83); P-V relatively blunt at distal end 
PR a has Ub ea eG K. smithi, new species. .... (p. 79) 
Capitular bay somewhat Y-shaped (narrow posteriorly, then 
abruptly widening anterior o-\iie6. 44. 66, 77) ee kk ew ec ed 20 
Capiular Day somewhat V+sieged (1105.52, 58. BO). ee a es 22 
Dorsal shield nearly as wide as long (fig. 78); acetabular plates 
not extending laterally as far as insertions of fourth legs 
(REL! Gi GU Sag OU Dele Pe MSs ON) K. icota, new species..... (p. 74) 
Dorsal shield noticeably longer than wide; acetabular plates 
extending even with or beyond the insertions of the fourth legs 
EC SIRE © ARO ERAN Dc RR Roe SUGAR LEC TR Aas a ay ll 21 
Thirty-eight to 44 genital acetabula on each side. 
Go OI OUED WEES ica ure! epics (a. Ta) 
Twenty to 25 genital acetabula on each side. 
K. elaphra, new species... . (p. 73) 
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22. Capitular bay very deep, extending posteriorly nearly in a line 
with epimeroglandularia | (fig. 65). K. evida, new species . . .(p. 76) 
Capitular bay much shallower, not extending nearly as far back as 
the epimeroglandularia 1 (fig. 52). K. aphrasta, new species. . ae ET) 


Key to the species of the subgenus Tanaognathus 


23. Dorsal shield wider than long; I-Leg-5 and 6 of male relatively 


WALTOW IG, Boje yoann K. floridensis, new species. .... p. 81) 
Dorsal shield longer than wide; I-Leg-5 and 6 of male relatively 
iH of tauren wc Uo aie BR hab edt 0 sp aa aon Mimbse, Sa, i i. bloomer ie 24 


24. Genital acetabula numerous (32-69 on each side in the male, 47-68 
on each side in the female); no distinct color pattern on the 
doreuia 7) viene ae K. spinipes spinipes Wolcott. ...... (p. 80) 
Genital acetabula fewer in number (30-34 on each side in the male, 
28-43 on each side in the female); a distinct color pattern on the 
dorsal shield (fig. 92). K. spinipes carella, new subspecies. . .(p. 80) 


SPECIES DESCRIPTIONS 
1. Koenikea (Koenikea) concava Wolcott: 
ivisures 1,2, 9, 17) 


Koentkea concava Wolcott, 1900. Trans. Amer. Microsc. Soc., 21: 190. 

(male only, female = K. wolcotti) 
Koenikea concava Wolcott, 1905. op. cit., 26: 196. 
Koenikea concava Viets, 1930. Zool. Anz., 92: 268. 
Koentkea concava Marshall, 1935. Trans. Wisconsin Acad. Sci., 29: 274. 
Koenikea concava Lundblad, 1943. K. Svenska Vetenskap. Handl., 20(5): 18. 
Koenikea concava Conroy, 1968. Nat. Mus. Canada Bull. 223 (Zool. 4): 30. 

Male: Dorsal shield 570u-638y in length, 540u-577u in width; edges of 
dorsal shield slightly irregular; dorsal shield bearing six pairs of glandularia, 
middle group of which are usually arranged more or less ina straight line on 
their respective sides; dorsal shield with a pair of lateral apophyses near 
middle and a single median apophysis anteriorly; color pattern typically con- 
sisting of a median band with anterolateral extensions as shown for the female 
(fig. 2); ventral shield 616u-692u in length, 593u-63lu in width; tips of first 
coxae more or less rounded; capitular bay of moderate width; acetabular plate 
region 334u-380u in width; gonopore 454-58 in length; acetabular plates 
extending well lateral to the insertions of the fourth legs; genital acetabula 38- 
46 on each side, these surrounding a pair of glandularia; acetabular plate 
region somewhat indented posteriorly in the region of these glandularia; 
figure 5 illustrates the proportions of the ventral shield; dorsal lengths of the 
palpal segments: P-I, 22u-26u; P-II, 64u-76u; P-III, 36u-4lu; P-IV, 59u- 
62u; P-V, 38u-4lu; structure of the palp as shown for the female; rostrum 
short; dorsal lengths of the distal segments of the first leg: I-Leg-4, 89u-93,; 
I-Leg-5, 107u-118u; I-Leg-6, 1264-1444; a few swimming hairs present on all 
legs. 

Female: Dorsal shield 638u-714u in length, 562u-668yu in width; dorsal 
shield as described for the male (fig. 2); ventral shield 7154-790u in length, 
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698u-760u in width; tips of first coxae rounded; capitular bay relatively wide; 
acetabular plate region 350u-418u in width; gonopore 96u-118 in width; genital 
acetabula 30-50 on each side, these surrounding a pair of glandularia, acetabular 
plate region not indented posteriorly in region of these glandularia; figure 1 shows 
the structure of the ventral shield; dorsal lengths of the palpal segments: P-I, 
23-27; P-II, 76u-8lu; P-III, 4lu-45u; P-IV, 62u-66u; P-V, 38u-42u; 

figure 17 shows the proportions and chaetotaxy of the palp and capitulum; dor- 

sal lengths of the distal segments of the first leg: I-Leg-4, 9lu-103u; I-Leg-5, 
104u-115u; I-Leg-6, 122u-131u; swimming hairs as described for the male. 

Habitat and Distribution: Known from both lakes and permanent ponds. It 
has previously been reported by Marshall (1935) from Wisconsin, Michigan, 
Indiana, Illinois, Iowa, Florida and Louisiana (but these last two records may 
be in error, the specimens actually belonging to one of the following two species). 
I have seen specimens from Minnesota, Montana, New York, Ontario and 
Georgia. Conroy (1968) reports this species from Manitoba. 

Discussion: K. concava, the type species of the genus Koentkea, differs from 

the two previously undescribed North American members of its species group 
(angulata, arpeda) as follows: It differs from angulata in its wider acetabular 
plates and greater number of acetabula (30-56 on each side in concava, 14-26 
in angulata). Also, the body of the present species tends to be less angular. 
In general, the color patterns of these two species tend to be very distinctive 
(figs. 2, 11), but I have occasional specimens of concava in which the pigment 
extends more posteriorly than shown in figure 2. K. concava differs from K. 
arpeda in being larger and in having the dorsal pigment patch joined medially 
(compare figures 2, 12). 


2. Koenikea (Koenikea) angulata, new species 


(Figures 7-11) 

Male: Dorsal shield 608u (5624-6691) in length, 577u (525u-638u) in width; 
edges of dorsal shield somewhat irregular; dorsal shield bearing six pairs of 
slandularia, middle group of which are typically arranged in a straight line on 
each side; dorsal shield with a lateral pair of apophyses near the middle and a 
single median apophysis anteriorly; color pattern typically as shown for the 
female (fig. 11); ventral shield 649u (6084-699) in length, 63lu (573-6981) 
in width; tips of first coxae more or less rounded; capitular bay of moderate 
width; acetabular plate region 288 (2664-304) in width; gonopore 53u (48u- 
54) in length; acetabular plates extending laterally slightly beyond the inser- 
tions of the fourth legs; genital acetabula 18-25 on each side, these surrounding 
a pair of glandularia; acetabular plate region somewhat indented posteriorly in 
region of these glandularia; edges of ventral shield decidedly angular (fig. 8); 
dorsal lengths of the palpal segments: P-I, 24u (2lu-25u); P-II, 69u (65u- 
78u); P-Ill, 35u (34u-4lu); P-IV, 59u (56u-64u); P-V, 34u (34uU-38); a peg- 
like seta inserted on ventral side of P-IV well back from distal end; rostrum 
short; dorsal lengths of the distal segments of the first leg: I-Leg-4, 89u (8lu- 
96); I-Leg-5, 107u (96u-122u); I-Leg-6, 126 (116u-1481); all legs with a few 
Swimming hairs. 

Female: Dorsal shield 677u (608u-698) in length, 642u (577uU-642,) in 
width; dorsal shield as described for the male (fig. 11); ventral shield 733 
(684u-775) in length, 714u (653u-744) in width; tips of first coxae rounded; 
capitular bay relatively wide; acetabular plate region 364u (304uU-364u) in 
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width; gonopore 103u (98u-103yu) in width; acetabular plates extending laterally 
somewhat beyond insertions of fourth legs; genital acetabula 20-24 on each side, 
these surrounding a pair of glandularia; acetabular plate region somewhat 
indented posteriorly in region of these glandularia; figure 7 illustrates the ven- 
tral shield; dorsal lengths of the palpal segments: P-I, 25y (24u-26y); P-II, 
T2u (68u-79)); P-IIl, 38u (354-44); P-IV, 62u (59u-69u); P-V, 37u (36u- 
38); palp and capitulum as illustrated for the male; dorsal lengths of the distal 
segments of the first leg: I-Leg-4, 90u (784-92); I-Leg-5, 1094 (96-111); 
I-Leg-6, 118u (112-1222); all legs with a few swimming hairs. 

Holotype: Adult o, collected in a pond beside State Highway 901, three miles 
north of Clara, Lafayette County, Florida, November 10, 1970. 

Allotype: Adult 2, same data as holotype. 

Paratypes: Six oo’, 3 92, same data as holotype; 3 oO", from Lake Tsala 
Apopka on Highway 44 east of Inverness, Citrus County, Florida, November ll, 
1970; 1%, from the same locality, December 21, 1955; 10, taken in a pond in 
Pinellas County, Florida, April 10, 1950; 3 oo’, 4 99, from a pond in Pinellas 
County, Florida, December 24, 1955; 3 co", 12, collected in a small pond at 
the side of Highway 37 (slightly south of the Hillsborough County line), Manatee 
County, Florida, November 12, 1970; 1°, from a sluggish stream at Bridge 40 
on Highway US 41, Collier County, Florida, November 14, 1970; 1, 1%, from 
an artificial pond beside Highway 29 one mile north of Immokalee, Collier 
County, Florida, November 16, 1970; 1, taken in the Tamiami Canal near the 
Collier County line, Dade County, Florida, November 14, 1970; 10, 1%, col- 
lected in a pond near New Bern, Craven County, North Carolina, July 5, 1953. 

Discussion: The angular body, relatively few genital acetabula, and charac- 
teristic color pattern of the dorsum (fig. 11) will distinguish the present species 
from other members of its species group. 


3. Koenikea (Koenikea) arpeda, new species 
(Fieures 3, 4, 6, 12) 


Female: Dorsal shield 555y in length, 486u in width; edges of dorsal shield 
irregular; dorsal shield bearing six pairs of glandularia, the middle group of 
which are arranged in a triangle on each side; dorsal shield with a lateral pair 
of apophyses near middle and a single median apophysis anteriorly; color pat- 
tern separated into right and left portions (fig. 12); ventral shield 638 in length, 
093 in width; tips of first coxae rounded; capitular bay of moderate width; 
acetabular plate region 289u in width; gonopore 94 in width; acetabular plates 
extending slightly lateral to the insertions of the fourth legs; genital acetabula 
31-34 on each side, these surrounding a pair of glandularia; acetabular plate 
region indented posteriorly in the region of these glandularia; no color pattern 
on ventral shield; dorsal lengths of the palpal segments: P-I, 24u; P-II, 69u; 
P-III, 40u; P-IV, 54u; P-V, 34; ventral side of P-IV with distally directed 
projection (fig. 4); dorsal lengths of the distal segments of the first leg: I-Leg-4, 
68u; I-Leg-5, 8lu; I-Leg-6, 103; these segments somewhat thickened (fig. 3); 
all legs with a few swimming hairs. 

Male: Unknown. 

Holotype: Adult 2, collected in the Withlacoochee River (beside Highway 
US 84 at Brooks County border), Lowndes County, Georgia, September 13, 1968. 

Discussion: The present species differs from other North American mem- 
bers of the concava-group in being much smaller and in having the color pattern 
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divided into right and left halves on the dorsal shield (fig. 12) and completely 
absent on the ventral shield. It also differs from angulata in lacking an angular 
body and in its more numerous genital acetabula. The present species also dif- 
fers from concava in that the acetabular plate region does not extend as far 
laterally. 


4, Koenikea (Koenikea) haldemani Viets 
(Figures 13-16) 


Koenikea haldemani Viets, 1930. Zool. Anz., 92: 268. 
Koenikea haldemani Marshall, 1935. Trans. Wisconsin Acad. Sci., 29: 275. 
Koenikea haldemani Conroy, 1968. Nat. Mus. Canada Bull. No. 223 (Zool. 

VV} p30. 

Male: Dorsal shield 4654-509 in length, 425u-502u in width; dorsal shield 
bearing six pairs of glandularia; middle glandularia group arranged more or 
less ina straight line on their respective sides as shown for the female; two 
pairs of prominent apophyses present; color pattern of dorsum typically as 
illustrated for the female; ventral shield 494u-562u in length, 465u-547y in 
width; edges of ventral shield often irregular (fig. 14); tips of first coxae some- 
what pointed; capitular bay relatively wide; acetabular plate region 297u-350u 
in width; gonopore small and appearing foreshortened in ventral view; acetabular 
plates extending well lateral to insertions of fourth legs; genital acetabula 28-43 
on each side, these surrounding a pair of glandularia; acetabular plate region 
indented posteriorly in region of these glandularia; figure 14 shows the morphol- 
ogy and typical color pattern of the ventral shield; dorsal lengths of the palpal 
segments: P-I, 17u-18u; P-II, 83u-96u; P-III, 4lu-44y; P-IV, 66u-7lu; P-V, 
30u-3l4; structure of palp as described and illustrated for the female; dorsal 
lengths of the distal segments of the first leg: I-Leg-4, 105u-ll5u; I-Leg-o, 
133u-142u; I-Leg-6, 142-146; all legs with swimming hairs but those of the 
first leg shortened. 

Female: Dorsal shield 525u-623u in length, 486u-604u in width, color 
pattern and muscle scars of dorsal shield illustrated in figure 16; ventral shield 
5774-653u in length, 562uU-638u in width; tips of first coxae somewhat pointed; 
capitular bay of moderate width; acetabular plate region 373u-449u in width; 
gonopore 94-103 in width; acetabular plates extending well lateral to the 
insertions of the fourth legs; genital acetabula 30-39 on each side, these sur- 
rounding a pair of glandularia; acetabular plates indented posteriorly in the 
region of these glandularia; figure 13 shows the morphology and typical color 
pattern of the ventral shield; dorsal lengths of the distal segments: P-I, l7u- 
20u; P-II, 93u-110u; P-III, 484-59; P-IV, 74u-86u; P-V, 36u-40u; a small 
peg-like seta located at distoventral end of medial surface of P-IV; figure lo 
shows a lateral view of the capitulum and palp; dorsal lengths of the distal seg- 
ments of the first leg: I-Leg-4, lllu-140u; I-Leg-5, 133u-162u; I-Leg-6, 
1414-1554; swimming hairs as in male. 

Habitat and Distribution: This is a lake and pond inhabiting species which 
is presently known from Northeastern and Northcentral United States and 
Ontario. Specifically, it has been taken in Michigan, Wisconsin, Minnesota, 
Iowa and New York in the United States. Conroy (1968) lists it from British 
Columbia. Habeeb (1967) reports this species from the Sespe River in Ventura 
County, California. However, there seems little question but this is a mis- 
identification, and that the California specimens belong in K. expansipalpis 
Cook. 


Cook: North American Koenikea 67 


Discussion: K. haldemani differs from the other two North American mem- 
bers of its species group (platama and vidua) in its more widely extending 
acetabular plates and more numerous acetabula. Figure 16 shows the typical 
color pattern of the dorsum. However, I have seen a few specimens in which 
this color patch is somewhat smaller and one individual in which it was expanded 
to occupy all of the dorsal shield. The ventral shield was also completely dark 
in the latter individual. 


5. Koenikea (Koenikea) platama, new species 
(Figures 18-21) 


Male: Dorsal shield 449u (4264-449) in leneth, 425u (410u-425u) in width; 
dorsal shield bearing six pairs of glandularia, the middle group of which are 
arranged more or less ina straight line as in the female (fig. 19); two pairs of 
apophyses present, but anterior pair only moderately developed (compared with 
other members of the species group); color pattern on dorsum as illustrated for 
the female; ventral shield 47lu (456u-477) in length, 460u (456u-471) in 
width; edges of ventral shield tending to be irregular; tips of first coxae some- 
what pointed; capitular bay wide; acetabular plate region 266 (258u-266.) in 
width; gonopore small and somewhat foreshortened in ventral view; acetabular 
plates extending slightly lateral to the insertions of the fourth legs; genital 
acetabula varying from 14-16 on each side, these surrounding a pair of glandu- 
laria; acetabular plates indented posteriorly in the region of these glandularia; 
figure 18 shows the morphology of the venter; dorsal lengths of the palpal seg- 
ments: P-I, 17u (l6u-17u); P-II, 86u (864-88); P-III, 40u (38u-41u); P-IV, 
64u (6lu-66u); P-V, 28u (28u-30u); a small peg-like seta located at distoven- 
tral end of medial surface of P-IV; figure 20 shows the proportions and 
chaetotaxy of the palp and capitulum; dorsal lengths of the distal segments of 
the first leg: I-Leg-4, 103u (l0lu-113); I-Leg-5, 129u (124u-140); I-Leg-6, 
148u (1264-148); all legs with a few swimming hairs, but those of the first leg 
shortened; swimming hairs of fourth leg longer than the following segment. 

Female: Dorsal shield 486u (460u-516u) in length, 452u (4264-490) in 
width; color pattern of dorsum consisting of anterior and posterior median 
patches and a very characteristically-shaped, wide middle blotch (fig. 19); 
ventral shield 555u (502u-577u) in length, 521 (502uU-550u) in width; tips of 
first coxae somewhat pointed; capitular bay of moderate width; acetabular plate 
region 289u (289u-334.) in width; gonopore 92u (92u-96u) in width; acetabular 
plates extending slightly lateral to insertions of the fourth legs; genital acetabula 
15-26 on each side, these surrounding a pair of glandularia; acetabular region 
indented posteriorly in region of these glandularia; figure 21 shows the mor- 
phology and typical color pattern of the ventral shield; dorsal lengths of the 
palpal segments: P-I, 19u (19u-2lu); P-II, 95u (88u-95u); P-III, 4lu (40u- 
46u); P-IV, 73u (694-75); P-V, 37 (34u-37u); structure of the palp as 
described for the male; dorsal lengths of the distal segments of the first leg: 
I-Leg-4, lllu (l07u-122u); I-Leg-5, 139u (137u-148u); I-Leg-6, 133u (133 u- 
141); swimming hairs as in the male. 

Holotype: Adult o, collected in an artificial pond beside Highway 29 one 
mile north of Immokalee, Collier County, Florida, November 16, 1970. 

Allotype: Adult 2, same data as holotype. 

Paratypes: One o, 12, same data as holotype; 1, 12, from the Tamiami 
Canal near the Collier County line, Dade County, Florida, November 14, 1970; 
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19, from the backwater area of a stream two miles north of Douglas, Coffee 
County, Georgia, September 12, 1968. 

Discussion: The present species differs from other North American members 
of its species group (haldemani, vidua) in being slightly smaller, having the 
anterior pair of dorsal shield apophyses less developed, tending to have fewer 
acetabula, and in its very characteristic color pattern of the dorsum (fig. 19). 


6. Koenikea (Koenikea) vidua, new species 
(Figures 22-24) 


Male: Dorsal shield 47lu (47lu-516) in length, 418u (418u-486) in width; 
dorsal shield bearing six pairs of glandularia; middle glandularia group located 
more or less ina straight line on their respective sides; both the anterior and 
posterior pair of apophyses well developed; color pattern of dorsum consisting 
of a middle dark blue patch with orange color anteriorly and posteriorly (fig. 
23): ventral shield 509 (509-547) in length, 456 (4564-532) in width; 
edges of ventral shield tending to be smooth, not irregular as in males of the 
two related species; tips of first coxae somewhat pointed; capitular bay wide; 
acetabular plate region 243u (243-258) in width; gonopore small and some- 
what foreshortened in ventral view; acetabular plates extending slightly lateral 
to the insertions of the fourth legs; genital acetabula 19-21 on each side, these 
surrounding a pair of glandularia; acetabular plates indented posteriorly in the 
region of these glandularia; figure 24 shows the proportions of the ventral 
shield; dorsal lengths of the palpal segments: P-I, 2ly (18u-2lu); P-II, 103u 
(103u-107u); P-IU, 46u (46u-52u); P-IV, 76u (73u-76u); P-V, 3lu (29-31); 
a small peg-like seta located at distoventral end of medial surface of P-IV; 
figure 22 shows the proportions and chaetotaxy of the palp and capitulum; dor- 
sal lengths of the distal segments of the first leg: I-Leg-4, Nlu (105-1201); 
I-Leg-5, 13lu (131lu-137); I-Leg-6, 133 (1264-1364); swimming hairs on all 
legs but these relatively short; none of the swimming hairs on the fourth leg 
longer than the following segment. 

Female: Unknown. 

Holotype: Adult 0, collected in the Tamiami Canal near the Collier County 
line, Dade County Florida, November 14, 1970. 

Paratypes: Two oO", same data as holotype. 

Discussion: The present species (known from the male only) differs from 
haldemani and platama in the length of the swimming hairs, none of which are 
longer than the following segment. Inthe other two species the swimming 
hairs of IV-Leg-3, 4 and 5 are longer than the respective following segments. 
A. vidua also differs in possessing a relatively smooth margin of the ventral 
shield in the male and in its characteristic dorsal color pattern as described 
above. The genital field of vidua is much smaller and bears fewer acetabula 
than in haldemani. 


7. Koenikea (Diplokoenikea) stellata, new species 
(Figures 25-30) 
Male: Dorsal shield 372 (3504-380) in length, 380u (369-403) in 


width; dorsal shield decidedly angular and slightly wider than long; dorsal 
shield bearing six pairs of glandularia, middle glandularia group located more 
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or less ina straight line on each side; dorsal shield with a pair of lateral 
apophyses slightly posterior to middle; color pattern of dorsum forming a five- 
rayed pattern as shown in figure 28; ventral shield 395u (373-395) in length, 
410u (4104-433) in width; body decidedly angular, tips of first coxae rounded; 
capitular bay wide; acetabular plate region 155u (148u-170u) in width; gonopore 
relatively long, 59 (55u-59u) in length; genital acetabula 11-14 on each Side, 
these surrounding a pair of glandularia; acetabular plates not indented poste- 
riorly; figure 27 shows the structure of the ventral shield; dorsal lengths of 
the palpal segments: P-I, 24u (23u-25u); P-II, 85u (76u-85u); P-II, 38u 
(35u-38u); P-IV, 66u (6lu-66u); P-V, 40u (38-40); a small peg-like seta 
located on a slightly raised tubercle on ventral side of P-IV near distal end; 
capitulum with a moderately developed rostrum; figure 26 shows the proportions 
and chaetotaxy of the palp and capitulum; dorsal lengths of the distal segments 
of the third leg: Il-Leg-4, 100u (96u-100); II-Leg-5, 108u (100u-109); III- 
Leg-6, 108u (102-1132); Il-Leg-4 with one peg-like seta, III-Leg-5 with two 
peg-like setae (fig. 25); third and fourth legs with a few long swimming hairs. 

Female: Dorsal shield 508 (4994-547) in length, 44lu (441u-4861u) in 
width; dorsal shield oval but otherwise as described for the male (fig. 30); 
ventral shield 547 (547u-593) in length, 510u (510u-547) in width; tips of 
first coxae rounded; capitular bay relatively wide; acetabular plates short, 
acetabular plate region 210u (2104-229) in width; gonopore 96u (964-107) in 
width; genital acetabula 11-19 on each side, these surrounding a pair of glandu- 
laria; acetabular plate region not indented posteriorly; figure 29 shows the 
morphology of the ventral shield; dorsal lengths of the palpal segments: P-I, 
25u (24u-27u); P-II, 9lu (90u-93u); P-I, 40u (39-41); P-IV, 69u (66y- 
T1lu); P-V, 42u (414-43); structure of palp and capitulum as illustrated for 
the male; dorsal lengths of the distal segments of the first leg: I-Leg-4, 96u 
(96u-10lu); I-Leg-5, 99u (99u-100u); I-Leg-6, 92u (92u-99u); second, third 
and fourth legs with a few long swimming hairs. 

Holotype: Adult o, collected in Lake Tsala Apopka on Highway 44 east of 
Inverness, Citrus County, Florida, November ll, 1970. 

Allotype: Adult 2, same data as holotype. 

Paratypes: Four oo, 5 22, same data as holotype; 1 2, same area on 
April 9, 1950; 1°, from a canal beside Highway US 1 south of Homestead, Dade 
County, Florida, April 14, 1950. 

Discussion: K. stellata and the following species, K. himerta, are the 
first members of the subgenus Diplokoenikea reported from North America. 
The present species differs from himerta in lacking a well developed, 
depressed central area in the dorsal shield (compare figures 28, 33). Also, 
the male gonopore is proportionally much longer in stellata and IN-Leg-4 and 
0 bear fewer peg-like setae (compare figures 25, 31). 


8. Koenikea (Diplokoenikea) himerta, new species 
(Figures 31-36) 


Male: Dorsal shield 540u (502u-540u) in length, 570u (517uU-570u) in 
width; dorsal shield somewhat triangular and slightly wider than long; dorsal 
Shield bearing six pairs of glandularia, the two most lateral pairs of which are 
very close together on their respective sides and located on somewhat raised 
tubercles; dorsal shield with a distinctly delineated, depressed central area 
and a pair of well developed apophyses; figure 33 illustrates the structure and 
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color pattern of the dorsal shield; ventral shield 578 (5554-578) in length, 
60lu (562u-601u) in width; body distinctly angular; tips of first coxae rounded; 
capitular bay wide; acetabular plate region 295u (282u-295u) in width; gonopore 
46u (464-50) in length; genital acetabula 16-19 on each side, these surrounding 
a pair of glandularia; figure 32 illustrates the morphology of the ventral shield; 
dorsal lengths of the palpal segments: P-I, 30u (30u-3lu); P-II, 85 (85y- 87); 
P-III, 38u (36u-38); P-IV, Tlu (69u- Tt); P-V, 39u (39u- Alu): a small peg- 
like seta located ona slightly raised tubercle on the ventral side of P-IV near 
distal end; capitulum with a moderately developed rostrum; figure 36 shows the 
proportions and chaetotaxy of the palp and capitulum; dorsal lengths of the distal 
segments of the third leg: IlI-Leg-4, 146 (137u-146u); WI-Leg-5, 170u (159y- 
170); Ill-Leg-6, 155u (148u-155y); ii. Leg-4 bearing four to six peg-like setae 
on ventral side, Ill-Leg-5 bearing two or three. peg-like setae on ventral side; 
figure 31 shows these segments; all legs with swimming hairs, but those on the 
first leg reduced to a single seta of moderate length on segments four and five. 

Female: Dorsal shield 646u (630u-744y) in length, 586u (586u-684.) in 
width; dorsal shield somewhat oval but otherwise much as described for the 
male Gis. 35); ventral shield length 745u (715u-820u), width 699u (668u-775,); 
tips of first coxae rounded; capitular bay relatively wide; acetabular plate 
region 327u (3154-373) in width; gonopore 102u (l00u-lllu) in width; genital 
acetabula 17-22 on each side, these surrounding a pair of glandularia; figure 
34 shows the structure of the ventral shield; dorsal lengths of the palpal seg- 
ments: P-I, 3lu (29u-34u); P-II, 97u (92u-100u); P-III, 45 (42u-47); P-Iv, 
T6u (724-80); P-V, 43u (39u-44); morphology of palp and capitulum similar 
to that illustrated for the male; dorsal lengths of the distal segments of the 
first leg: I-Leg-4, 126u (115u-129); I-Leg-5, 140u (133-147); I-Leg-6, 120u 
(1204-126); swimming hairs as described for the male. 

Holotype: Adult o, found in a pond beside State Highway 51, three miles 
north of Clara, Lafayette County, Florida, November 10, 1970. 

Allotype: Adult 2, found ina sluggish stream at Bridge 40 on Highway US 4l, 
Collier County, Florida, November 14, 1970. 

Paratypes: One 2, from a lily pond beside Highway 72, approximately 3.5 
miles west of entrance to Myakka River State Park, Sarasota County, Florida, 
November 13, 1970; 12, same data as allotype; 1 o, taken in the Tamiami Canal 
near the Collier County line, Dade County, Florida, November 14, 1970; 12, 
from a roadside canal on Highway 27 (four miles south of Highway US 41), Dade 
County, Florida, April 14, 1950; 19, from a roadside pool five miles west of 
Grower's Corners, Pasco County, Florida, April 9, 1950. 

Discussion: See discussion section under the ereced inc species for differ- 
ences between the two Norih American members of the subgenus Diplokoenikea. 
The present species seems most closely related to the South American species, 
K. pectinifera Lundblad, K. clavigera clavigera Lundblad and K. clavigera 
assimilis Lundblad (all three reported from Brazil and Paraguay). All have a 
somewhat similar dimorphism of the male third leg and color pattern of the 
dorsal shield. The new species differs most noticeably from clavigera and its 
subspecies in that the male dorsal shield is more or less triangular (fig. 33). 
Males of the South American forms have an almost rounded dorsal shield. The 
present species is most closely related to pectinifera, both having a somewhat 
triangular dorsal shield inthe male. However, K. himerta has fewer genital 
acetabula and the acetabular plates extend laterally only as far as the insertions 
of the fourth legs (in both sexes). Also there is a difference in the sexual 
dimorphism of the male third leg. The peg-like setae on II-Leg-4 are stockier 
and placed closer together in the species from South America. 
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9. Koenikea (Sespekoenikea) expansipalpis Cook 
(Figures 37-42) 


Koenikea expansipalpis Cook, 1974. Mem. Amer. Ent. Inst., 21: 450. 

Male: Dorsal shield 471u-520u in length, 440u4-502u in width; dorsal shield 
somewhat angular and bearing six pairs of glandularia; middle glandularia group 
located more or less ina straight line on their respective sides; dorsal shield 
bearing two pairs of well developed apophyses (fig. 39); color pattern indistinct 
or absent; ventral shield 4864-562 in length, 4944-562 in width; tips of first 
coxae bluntly pointed; capitular bay extremely wide; acetabular plate region 
264u-295u in width; genital acetabula 20-25 on each side; gonopore small and 
somewhat foreshortened in ventral view; posterior apodemes of fourth coxae 
very prominent; ventral surface of fourth coxae angled (this best seen in laterall 
view); dorsal lengths of the palpal segments: P-I, 22u-26u; P-II, 0u-138u; 
P-III, 52u-57u; P-IV, 64u-77u; P-V, 27u-3lu; palpal segments very stocky; 
medial portion of P-III projecting at distal end; P-II and P-III bearing greatly 
thickened setae (fig. 42); a small peg-like seta located at distoventral end of 
medial surface of P-IV; dorsal lengths of the distal segments of the first leg: 
I-Leg-4, 115u-13lyu; I-Leg-5, 133u-152u; I-Leg-6, 133-145; all legs witha 
few swimming hairs, but those of the first leg shortened. 

Female: Dorsal shield 570u-638y in length, 547u-577u in width; except for 
being proportionally narrower, dorsal shield of female similar to that described 
for male; ventral shield 6384-699, in length, 623u-652u in width; tips of first 
coxae Somewhat pointed; capitular bay of moderate width; acetabular plate 
region 349u-375u in width; gonopore 98u-110uU in width; acetabular plates 
extending slightly lateral to insertions of the fourth legs; genital acetabula 20- 
30 on each side, these surrounding a pair of glandularia; figure 37 shows the 
structure of the ventral shield; dorsal lengths of the palpal segments: P-I, 22u- 
26; P-II, 109u-12lu; P-III, 52u-55u; P-IV, 794-884; P-V, 4lu-45u; none of 
the palpal segments greatly thickened; figure 41 shows a lateral view of the 
capitulum and palp; dorsal lengths of the distal segments of the first leg: 
I-Leg-4, 12]lu-133y; I-Leg-5, 138u-148u; I-Leg-6, 128u-140u; swimming hairs 
as described for male. 

Habitat and Distribution: This species was collected by stirring up bottom 
sand and gravel deposits in the Sespe River near Fillmore, Ventura County, 
California. The habitat plus the reduced color pattern suggest that the present 
species is primarily an interstitial form. K. expansipalpis is known only from 
the type locality. 

Discussion: Habeeb (1975) has pointed out the error in spelling the river 
name of the type locality in the original description (it should be Sespe, not 
Sepse) and the consequent lapsus in the spelling of the subgeneric name. The 
subgenus Sespekoentkea appears to be a rather divergent offshoot from some 
haldemani-like ancestor, and females do not exhibit characters which would 
distinguish them from a member of that species-group. I have recently taken 
other species of this subgenus from Mexico and Costa Rica. This suggests 
that Sespekoentkea is primarily a northern Neotropical group which barely 
extends into our area. : 
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10. Koenikea (Tanaognathella) wolcotti Viets 
(Figures 43-47, 49, 50) 


Koenikea concava Wolcott, 1900. Trans. Amer. Microsc. Soc., 21: 190. 

(female) 

Koenikea concava Wolcott, 1905. op. cit., 26: 196. (female) 

Koenikea wolcotti Viets, 1930. Zool. Anz., 92: 266. 

Koenikea marshallae Viets, 1930. op. cit., 92: 267. 

Koenikea wolcotti Marshall, 1935. Trans. Wisconsin Acad. Sci., 29: 275. 
Koenikea marshallae Marshall, 1935. op. cit., 29: 276. 

Koenikea.marshallae Lundblad, 1943. K. Svenska Vetenskap. Handl., 20(5): 8. 
Koenikea wolcotti Lundblad, 1943. op. cit., 20(5): 23. 

Male: Dorsal shield 540-562 in leneth, 4854-504. in width; dorsal shield 
bearing six pairs of glandularia; the pair of lateral apophyses usually much 
better developed in male than shown in the dorsal shield of the female (fig. 43); 
color pattern somewhat variable but typically as illustrated for the female; 
ventral shield 570uU-608u in length, 5474-578 in width; capitular bay narrow 
posteriorly and then abruptly widening anteriorly; acetabular plates extending 
almost directly laterally, slightly beyond the insertions of the fourth legs; 
acetabular plate region 297u-319u in width; gonopore 74u-88,y in length; genital 
acetabula numerous, 43-48 on each side, and these completely surrounding a 
pair of glandularia; figure 45 shows the structure of the ventral shield; dorsal 
lengths of the palpal segments: P-I, 23u-26u; P-II, 57u-63u; P-III, 37u-40u; 
P-IV, 55u-60u; P-V, 30u-32u; capitulum with an extremely long rostrum; 
structure of capitulum and palp as shown for the female; heavy setae at tip of 
II-Leg-5 similar to that shown in figure 54; dorsal lengths of the distal seg- 
ments of the third leg: Il-Leg-4, 148u-156yu; IlI-Leg-5, 162u-173u; IlI-Leg-6, 
1754-185; Ill-Leg-4 bearing four to six short, peg-like setae on ventral side, 
IlI-Leg-5 bearing six to nine small peg-like setae on ventral side; figure 49 
shows the proportions and chaetotaxy of these segments; all legs with a few 
Swimming hairs. 

Female: Dorsal shield 653u-760u in length, 562u-684u in width; figure 43 
shows the structure and typical color pattern of the dorsum; ventral shield 
714u-821u in length, 653u-770u in width; capitular bay as described for the 
male; fourth coxae separated medially; acetabular plate region 380u-456u in 
width; acetabular plates typically extending lateral to insertions of the fourth 
legs; genital acetabula numerous, 38-44 on each side, and these surrounding a 
pair of glandularia; gonopore lllu-129u in width; figure 44 shows the structure 
of the ventral shield; dorsal lengths of the palpal segments: P-I, 24u-28y; 
P-II, 58u-68u; P-III, 43u-48u; P-IV, 62u-69u; P-V, 34u-35u; a peg-like 
seta present distoventrally on medial surface of P-IV; capitulum with a long, 
upturned rostrum; figure 50 shows a lateral view of the capitulum and palp; 
dorsal lengths of the distal segments of the first leg: I-Leg-4, 107u-125y; 
I-Leg-5, 139yu-162u; I-Leg-6, 1704-1854; swimming hairs as described for 
the male. 

Habitat and Distribution: The type locality of this species is in the vicinity 
of Grand Rapids, Michigan. It is the most common northern member of its 
subgenus and has been collected in lakes and permanent ponds in Michigan, 
Wisconsin, Minnesota, Illinois, Ontario and New York. Marshall (1935) also 
lists it from Louisiana, but this record should be regarded as tentative, for 
it more likely refers to one of the species described from Florida. 


Cook: North American Koenikea S05) 


Discussion: There has been a great deal of confusion concerning the present 
species. As mentioned earlier, the original description of wolcotti by Viets 
(1930) was based on the illustrations in Wolcott (1900). The latter author con- 
sidered it to be the female of concava but Viets, recognizing it could not possibly 
belong to that species, gave ita new name. Figure 47 was redrawn from 
Wolcott's illustration and shows how much shorter the rostrum is than a typical 
example of Tanaognathella (fig. 50). However, a reexamination of Wolcott's 
slide indicates that the type specimen has an anomalous rostrum. Figure 46 is 
an illustration of the palp and capitulum based on Wolcott's type slide. The 
capitulum is still attached to the body by the tube of soft integument but is 
twisted so as to present a lateral view. It is not a perfect lateral view as 
shown by the position of the left P-I and capitular setae (shown in broken lines). 
However, this does not account for the apparent shortness of the rostrum. The 
latter is decidedly curved to one side near the distal end and appears to be 
broken at the tip. The end of the rostrum does not taper to a point as illustrated 
by Wolcott but ends abruptly. 

Viets (1930) also described K. marshallae, based on material sent to him 
from North America. However, an examination of Wolcott's slide indicates 
that, other than in differences in the aberrant rostrum, wolcotti and marshallae 
are Similar and, as wolcotti has page priority, it becomes the valid name. 
Based on the relatively short rostrum (compared to typical Tanaognathella) 
illustrated by Wolcott, Lundblad (1943) suggested that wolcotti might belong in 
the subgenus Pseudokoenitkea Lundblad. However, wolcotti definitely belongs 
in Tanaognathella and, indeed, is the type species for the subgenus. 

Interestingly, present distributional records indicate the subgenus 
Tanaognathella is confined to North America east of the Mississippi River. 

This is somewhat surprising for five species occur in Florida, and it might 
be expected that some representative would have moved down the island 
chains into Venezuela or the Yucatan. 


ll. Koenikea (Tanaognathella) elaphra, new species 
(Figures 54, 66, 69-72, 74) 


Male: Dorsal shield 532u (510uU-577u) in length, 517u (486-562) in width; 
dorsal shield bearing six pairs of glandularia; the pair of lateral apophyses 
much better developed in male than illustrated in the female; color pattern 
somewhat variable but often as shown for the female (fig. 69); ventral shield 
578u (5324-623) in length, 532u (532u-620u) in width; capitular bay narrow 
posteriorly and then abruptly widening anteriorly; acetabular plates extending 
more or less laterally (or slightly posterolaterally) approximately as far as 
insertions of the fourth legs; acetabular plate region 228u (228u-2881) in width; 
gonopore 74u (74-851) in length; genital acetabula 25-29 on each side, these 
completely surrounding a pair of glandularia; figure 71 illustrates a typical 
ventral shield; dorsal lengths of the palpal segments: P-I, 19u (19-21); P-II, 
55 (554-60); P-III, 38u (354-38); P-IV, 52u (52u-56u); P-V, 30u (30u- 
33); capitulum similar to that illustrated for wolcotti (fig. 50); structure of 
palp similar to that of female; figure 54 shows the modification of the setae at 
the tip of IIl-Leg-5; dorsal lengths of the distal segments of the third leg: III- 
Leg-4, 137u (133u-141u); IIl-Leg-5, 159u (159uU-177u); WI-Leg-6, 176u (170u- 
185.2); IlI-Leg-4 with four to seven short peg-like setae on the ventral side, 
Iil-Leg-5 with six to eleven short peg-like setae on ventral side; all legs with 
a few swimming hairs. 
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Female: Dorsal shield 760u (653u-760u) in length, 653 (5774-669) in 
width; figure 69 shows the structure and "typical" color pattern of the dorsum; 
ventral shield 798u (729u-798.) in length, 744u (669u-752u) in width; capitular 
bay as described for the male; fourth coxae well separated medially; acetabular 
plate region 349u (3354-365) in width; acetabular plates extending laterally 
approximately ina line with the insertions of the fourth legs; genital acetabula 
20-25 on each side, these surrounding a pair of glandularia; gonopore 126u 
(1164-126) in width; figure 66 shows the structure of the ventral shield; dorsal 
lengths of the palpal segments: P-I, 27u (23u-27u); P-II, 64u (62u-64); P-III, 
39u (36u-39u); P-IV, 62u (594-65); P-V, 39u (35u-39u); a peg-like seta 
present distoventrally on medial surface of P-IV; figure 72 shows the proportions 
and chaetotaxy of the palp; dorsal lengths of the distal segments of the first leg: 
I-Leg-4, lllu (104u-118u); I-Leg-5, 152u (137u-152u); I-Leg-6, 177u (165-181); 
all legs with swimming hairs, but fewer anteriorly. 

Holotype: Adult o, taken in an artificial pool beside Highway 29 one mile 
north of Immokalee, Collier County, Florida, November 16, 1970. 

Allotype: Adult 2, from the Tamiami Canal (near the Collier County line), 
Dade County, Florida, November 14, 1970. 

Paratypes: Four oo", same data as holotype; 2 oo’*, 12, found in a pond beside 
Highway 48, nine miles northwest of Bushnell, Citrus County, Florida, 
November 11, 1970; 12, from Big Alligator Lake, Columbia County, Florida, 
April 9, 1950. 

Discussion: I have a single male specimen from the next to last paratype 
collection locality which may or may not belong to the present species. It has 
a proportionally narrower body (fig. 70) and the peg-like setae on the third 
leg are more numerous (fig. 74). This specimen has six or seven peg-like 
setae on the fourth segment, ten or eleven on the fifth segment. ''Typical" 
members of this species have four to six on the fourth segment, six to eight on 
the fifth segment. More material must be collected before it can be determined 
if this single individual actually belongs in elaphra. _ 

The present species belongs to a species group which also includes wolcotti 
and the following species, K.zcota. They are characterized by a capitular bay 
which is somewhat Y-shaped (narrow posteriorly, then abruptly widening in 
anterior one-half -- figs. 45, 71, 75). Males of the wolcotti-group have the 
setae at the tip of Il-Leg-5 as shown in figure 54. Note that the heavy seta is 
placed well back from the distal end. The present species is most closely 
related to K. wolcotti, but tends to have a proportionally wider body, acetabular 
plates which do not extend well beyond the insertions of the fourth legs, and 
there are fewer acetabula (typically 38-48 on each side in wolcotti, 20-29 in 
elaphra). 


12. Koenikea (Tanaognathella) icota, new species 
(Figures 73, 75-78, 80) 


Male: Dorsal shield 555yu in length, 602u in width; dorsal shield distinctly 
angled, wider than long, and bearing six pairs of glandularia; color pattern and 
morphology of the dorsum indicated in figure 73; ventral shield 620u in length, 
693u in width; capitular bay narrow posteriorly and then abruptly widening 
anteriorly; acetabular plates extending laterally, but not as far as insertions 
of the fourth legs; acetabular plate region 236 in width; gonopore 67 in 
length; genital acetabula 19-21 on each side, these completely surrounding a 
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pair of glandularia; figure 75 shows the structure of the ventral shield; dorsal 
lengths of the palpal segments: P-I, 2lu; P-II, 52u; P-III, 34u; P-IV, 48u; 
P-V, 25u; structure of the palp as shown for the female; rostrum long, similar 
to that illustrated for K. evida (fig. 63); setae at tip of Il-Leg-5 very similar 
to those shown in figure 54; dorsal lengths of the distal segments of the third 
leg: II-Leg-4, 133; Il-Leg-5, 16lu; II-Leg-6, 163; Il-Leg-4 bearing five 
short peg-like setae on ventral side, IIl-Leg-5 with nine peg-like setae; seg- 
ments of third leg proportionally very narrow (fig. 80); all legs with a few 
swimming hairs. 

Female: Dorsal shield 668u (608u-668.) in length, 646u (585uU-646.) in 
width; figure 78 shows the structure and color pattern of the dorsal shield; 
ventral shield 74lu (654u-741) in length, 740u (6994-740) in width; capitular 
bay as described for the male; fourth coxae separated medially; acetabular 
plate region 304u (272u-304) in width; acetabular plates not extending later- 
ally as far as insertions of the fourth legs; genital acetabula 21-26 on each side, 
these surrounding a pair of glandularia; gonopore 118 (lllu-118u) in width; 
figure 77 illustrates the morphology of the ventral shield; dorsal lengths of the 
palpal segments: P-I, 2lu (2lu-23u); P-II, 60u (58u-60u); P-III, 45yu (42u- 
45u); P-IV, 55u (5lu-55u); P-V, 3lu (29u-3lu); figure 76 shows the propor- 
tions and chaetotaxy of the palp; dorsal lengths of the distal segments of the 
first leg: I-Leg-4, 104u (102u-104y); I-Leg-5, 130u (126u-130u); I-Leg-6, 
148u (137u-1484); all legs with a few swimming hairs. 

Holotype: Adult o, collected in a large pond in Hillsborough County, 
Florida, April ll, 1950. 

Allotype: Adult 2, same data as holotype. 

Paratype: One 2, same data as holotype. 

Discussion: The structure of the capitular bay and the setae at the tip of 
II-Leg-5 in the male relate the present species to wolcotti and elaphra. It 
differs most noticeably in its proportionally much wider body (the male is 
actually wider than long), different color pattern, and proportionally very 
narrow segments of the legs (compare figure 80 with figures 49 and 74). 


13. Koenikea (Tanaognathella) alata Lundblad 


(Figures 48, 51, 53, 67) 


Koenikea alata Lundblad, 1943. K. Svenska Vetenskap. Handl., 20(5): 15. 
Male: Based on Lundblad's type slide. The specimen was originally pre- 
served in alcohol or formalin making it fragile. Many of the leg segments 
were lost, especially the distal ones. Also, the color pattern was destroyed. 
Dorsal shield 608y in length, 547u in width; six pairs of glandularia present, 
dorsal shield not tapering gradually from middle anteriorly as is typical of 
most Tanaognathella males; most medial of the middle glandularia group placed 
well anterior to the other two pairs (fig. 53); ventral shield 638 in length, 
593u in width; capitular bay forming a relatively uniform V-shape (fig. 51); 
acetabular plates extending posterolaterally nearly in a line with the insertions 
of the fourth legs; acetabular plate region 297 in width; gonopore 52u in 
length; genital acetabula 41-50 on each side, these completely surrounding a 
pair of glandularia; figure 51 shows the structure of the ventral shield; dorsal 
lengths of the palpal segments: P-I, 27u; P-II, 66u; P-ID, 48u; P-IV, 6lu; 
P-V, 3lu; P-III proportionally long; figure 48 illustrates the proportions and 
chaetotaxy of the palp; capitulum (without rostrum) 126 in length, rostrum 
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148u in length; setae at tip of I]-Leg-5 similar to that illustrated for the following 
species (fig. 56); III-Leg-4 approximately 140u in length and bearing only three 
peg-like setae on ventral side (but what appear to be setal bases of others are 
present); other segments of the third leg absent. 

Female: Apparently unknown. Females tentatively assigned to K. aphrasta 
might belong to the present species, but this seems doubtful. The palps of both 
sexes, aS far as is known, are relatively similar in proportions and chaetotaxy. 
None of the females collected in northern North America (Michigan, Illinois, 
Ontario) have a proportionally long P-III as exhibited by the type of alata. 

Habitat and Distribution: Lundblad recorded only that the type was collected 
in Michigan by Robert Wolcott. No date, habitat or more restricted locality 
information was given. Wolcott collected widely in the Lower Peninsula of 
Michigan, so there is no way of narrowing the type locality further. 

Discussion: The posterolaterally directed acetabular plates and character- 
istic thickened setae at the tip of IIl-Leg-5 of the male will separate alata from 
all other species of the subgenus except the following, K. evida. See remarks 
under the latter. 


14, Koenikea (Tanaognathella) evida, new species 
(Figures 56, 60, 63-65, 68) 


Male: Dorsal shield 586u (5784-592) in length, 486u (486u-501u) in width; 
dorsal shield bearing six pairs of glandularia; a pair of well developed lateral 
apophyses present; color pattern consisting of a central spindle-shaped patch 
much as that illustrated for the female (fig. 64); ventral shield 627u (623y- 
638u) in length, 547u (547uU-566) in width; capitular bay somewhat narrowed 
posteriorly, but more or less gradually tapering towards the anterior end 
(fig. 60); acetabular plates extending more or less posteriorly and not extending 
laterally as far as insertions of the fourth legs; acetabular plate region 228yu 
(228-236) in width; gonopore 59u (544-59) in length; genital acetabula 28- 
33 on each side, these completely surrounding a pair of glandularia; figure 60 
shows the morphology of the ventral shield; dorsal lengths of the palpal segments: 
P-I, 29u (27u-29u); P-II, Tlu (69u-72u); P-II, 50u (50-52); P-IV, 60u 
(60u-66); P-V, 35u (3lu-36); capitulum (without rostrum) approximately 
118 in length, rostrum 189 in length; figure 63 illustrates a lateral view of 
the palp and capitulum; distal end of l-Leg-5 with characteristic heavy setae 
as shown in figure 56; dorsal lengths of the distal segments of the third leg: 
IlI-Leg-4, 135u (126u-135u); Ill-Leg-5, 150u (145u-152); I-Leg-6, 148u (148u- 
155u); IlIl-Leg-4 with four to seven peg-like setae on the ventral side, Ul-Leg-5 
with six or seven peg-like setae; figure 68 illustrates these segments; third and 
fourth legs with a few long swimming hairs, one or two shorter swimming hairs 
present on segments four and five of the other legs. 

Female: Dorsal shield 669 in length, 562u in width; figure 64 shows the 
morphology and color pattern of the dorsal shield; ventral shield 714u in length, 
653 in width; capitular bay somewhat narrower posteriorly than in the male; 
fourth coxae separated medially; acetabular plate region 318u in width; acetab- 
ular plates extending laterally somewhat beyond the insertions of the fourth 
legs; approximately 22 genital acetabula present on each side, these surround- 
ing a pair of glandularia; gonopore 118 in width; figure 65 illustrates the 
morphology of the ventral shield; dorsal lengths of the palpal segments: P-I, 
274; P-II, 69u; P-III, 50u; P-IV, 674; P-V, 36u; structure of palp and 
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capitulum as shown for the male; dorsal lengths of the distal segments of the 
first leg: I-Leg-4, 115u; I-Leg-5, 148u; I-Leg-6, 1644; a few swimming hairs 
present on all legs. 

Holotype: Adult 0, collected in Lake Tsala Apopka east of Inverness, Citrus 
County, Florida, November 11, 1970. 

Allotype(?): Adult 2, from a roadside canal on Highway US 1 in the southern 
part of Dade County, Florida, April 14, 1950. 

Paratypes: Three oc’, same data as holotype. 

Discussion: Males of K. evida may be separated from all other members of 
the subgenus, except alata, by its posterolaterally directed acetabular plates 
and numerous, short thickened setae at tip of Il-Leg-5 (fig. 56). The present 
species differs from the latter in being larger, having a proportionally narrower 
body and capitular bay (compare figures 51, 60). Another noticeable difference 
is the proportionally much longer rostrum in the present species (compare 
figures 63, 67). The described female seems to belong to the present species 
but, until male and female are taken together in the same collection, this 
identification should be regarded as tentative. 


15. Koenikea (Tanaognathella) aphrasta, new species 
(Figures 52, 55, 57-59, 61, 62) 


Male: Dorsal shield 456u (456u-479u) in length, 44lu (4414-456) in width; 
dorsal shield widest in posterior one-half and gradually tapering anteriorly; 
six pair of glandularia and a pair of well developed apophyses present; color 
pattern similar to that shown for the female (fig. 57); ventral shield 502u (502u- 
524) in leneth, 486u (486-510) in width; capitular bay forming a relatively 
uniform V-shape (fig. 59); acetabular plates extending laterally or very slightly 
posterolaterally, and extending as far laterally as the insertions of the fourth 
legs; acetabular plate region 222u (222-243) in width; gonopore 44u (37y- 
5lu.) in length; genital acetabula 21-30 on each side, these completely surround- 
ing a pair of glandularia; dorsal lengths of the palpal segments: P-I, 20u (20u- 
21u); P-II, 46u (46u-50u); P-III, 28u (28u-3lu); P-IV, 45u (43u-46); P-V, 
3lu (29u-3lu); figure 61 shows the proportions and chaetotaxy of the palp; 
capitulum (without rostrum) 96u in length, rostrum 126 in length; setae at tip 
of I-Leg-5 as shown in figure 55; dorsal lengths of the distal segments of the 
third leg: I-Leg-4, llly (lllu-118u); I-Leg-5, 145u (145u-148); II-Leg-6, 
133 (133-148); III-Leg-4 with four to seven short peg-like setae on ventral 
side, III-Leg-5 with five or six peg-like setae; figure 62 shows these segments; 
all legs with some Swimming hairs, but these fewer and shorter anteriorly. 

Female: (Not known with absolute certainty). A single female specimen 
from Florida appears to belong to the present species but is proportionally 
smaller than is typical in Tanaognathella females. Usually, the female is 
approximately 150u longer than the male, but the Florida female is only 50u 
longer than the male. Other females from more northern localities are also 
assigned to this species and with the latter the size differences are more in 
line with what one would expect. Measurements of the Florida specimen are 
given first, and the size range of the northern females is included in 
parentheses. None of the females are assigned to the type series. 

Dorsal shield 517u (616U-6681) in length, 464u (532-593) in width; 
figure 57 shows the morphology and color pattern of the dorsal shield; ventral 
shield 593 (684u-730u) in length, 532u (6084-6841) in width; capitular bay 
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as in male; fourth coxae separated medially; acetabular plate region 244u (334u- 
364) in width; acetabular plates extending slightly lateral to the insertions of 
the fourth legs; genital acetabula 19-20 (30-35) on each side, these completely 
surrounding a pair of glandularia; gonopore 100u (104-111) in width; figure 58 
shows the structure of the ventral shield of the Florida specimen, figure. 52 
illustrates the venter on one of the northern females; dorsal lengths of the pal- 
pal segments: P-I, 2lu (2lu-22u); P-II, 52u (52u-54u); P-III, 33u (33u-36y); 
P-IV, 48u (48u-53u); P-V, 28u (32uU-34u); palp similar to that of male; dorsal 
lengths of the distal segments of the first leg: I-Leg-4, 89u (100-103); 
I-Leg-5, lllu (125u-140y); I-Leg-6, 133u (137uU-148); swimming hairs as 
described in the male. 

Holotype: Adult o, collected in a pond beside Highway 48, nine miles 
northwest of Bushnell, Citrus County, Florida, November ll, 1970. 

Paratypes: One o, from Lake Tsala Apopka, on Highway 44 east of Inverness, 
Citrus County, Florida, November 11, 1970; 1 &%, from Lake Opinicon (Chaffey's 
Locks), Leeds County, Ontario, July 29, 1972 (collected by Ian Smith). 

Female Specimens: One 2, collected in Lake Tsala Apopka, Citrus County, 
Florida, April 9, 1950; 19°, from Winter's Pond in Pine Hills Scenic Drive, 
Union County, Illinois, October 13, 1970; 2 29, same area as the Ontario para- 
type o7, on May 26, 1968 and August 23, 1970 (collected by Ian Smith); 19, from 
Lake Katchiwano near Lakefield, Peterborough County, Ontario, July 12, 1966 
(collected by Ian Smith); 12, collected in Hann's Pond, Washtenaw County, 
Michigan (TIS/R5E/S6), May 23, 1952. 

Discussion: The male specimens from Ontario and Florida are nearly 
identical except for a somewhat more extensive pigmentation in the individuals 
from the latter locality. The differences between the northern and southern 
females are greater than one would expect within a single species. It is 
reasonably certain that the northern females are conspecific with the northern 
male. What is not certain is if the Florida males and female are of the same 
species. It should be noted that the southern female came from the same 
locality as the paratype male from Florida, but that 20 years separated the two 
collections. More material needs to be collected and examined before any 
definite conclusion can be drawn but, if the Florida specimens are conspecific 
and the size differences between the females hold up, it would suggest the 
northern and southern populations belong to very closely related but separate 
species. 


16. Koenikea (Tanaognathella) connata, new species 
(Figures 79, 81, 82) 


Female: Dorsal shield 608u (6084-623) in length, 494u (486u-494) in 
width; dorsal shield bearing six pairs of glandularia and a pair of well developed 
lateral apophyses; dorsal shield narrowed anteriorly; figure 81 illustrates the 
typical color pattern of the dorsal shield; ventral shield 695 (684u-695,) in 
length, 570 (570u-578) in width; capitular bay very narrow posteriorly and 
abruptly widening in anterior portion; fourth coxae touching medially; acetabular 
plate region 310u (304u-310u) in width; acetabular plates extending laterally as 
far as insertions of the fourth legs; posterior end of acetabular plate region 
abruptly angled where it meets the ventral shield; genital acetabula 24-25 on 
each side, these completely surrounding a pair of glandularia; gonopore 100u 
(100u-103)4) in width; figure 82 shows the structure of the ventral shield; 
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dorsal lengths of the palpal segments: P-I, 22u (22u-24y); P-II, 48u (48y- 
50); P-II, 30u (30u-31u); P-IV, 48 (464-48); P-V, 30u (30u-32u); a well 
developed peg-like seta present at distoventral end of P-IV; P-V relatively 
_Sharp-pointed; figure 79 shows the proportions and chaetotaxy of the palp; dor- 
sal lengths of the distal segments of the first leg: I-Leg-4, 96u (96u-102,); 
I-Leg-5, 122u (118u-122u); I-Leg-6, 133 (133 u-140u); all legs with a few 
Swimming hairs, but only those on the third and fourth legs longer than the 
following segment. 

Male: Unknown. , 

Holotype: Adult 2, found in the Tamiami Canal (near the Collier County 
line), Dade County, Florida, November 14, 1970. 

Paratype: One 2, from Lake Tsala Apopka near Inverness, Citrus County, 
Florida, November ll, 1970. 

Discussion: The present species and the following, K. smithi, are members 
of a group which unfortunately are known only from the female. They are 
characterized by a short stocky palp, a very narrow capitular bay, fourth coxae 
which touch medially and a well developed pair of apophyses on the dorsal shield. 
See discussion section under the following species. 


17. Koenikea (Tanaognathella) smithi, new species 
(Figures 83-85) 


Female: Dorsal shield 668u in length, 5474 in width; dorsal shield with six 
pairs of glandularia and a pair of well developed apophyses laterally; dorsal 
shield oval and somewhat narrowed anteriorly; figure 84 shows the color pattern; 
ventral shield 729 in length, 638 in width; capitular bay very narrow poste- 
riorly and then abruptly widening anteriorly; fourth coxae touching medially; 
acetabular plate region 364u in width; acetabular plates extending laterally 
beyond the insertions of the fourth legs; posterior end of genital field region 
not abruptly angled where it meets the ventral shield; genital acetabula 34-35 
on each side, these completely surrounding a pair of glandularia; gonopore 110u 
in width; figure 83 shows the structure of the ventral shield; dorsal lengths of 
the palpal segments: P-I, 24u; P-II, 48u; P-III, 26u; P-IV, 44u; P-V, 3lu; 
palpal segments stocky, a well developed peg-like seta at distoventral end of 
P-IV; tip of P-V blunt (fig. 85); dorsal lengths of the distal segments of the 
first leg: I-Leg-4, 96u; I-Leg-5, 118y; I-Leg-6, 166; all legs with a few 
Swimming hairs but only those of the third and fourth legs longer than the 
following segment. 

Male: Unknown. 

Holotype: Adult 2, from Lake Opinicon (Chaffey's Locks), Leeds County, 
Ontario, October 18-20, 1972. This species collected by and named for Ian 
Smith. The holotype will be deposited in the Royal Ontario Museum. 

Discussion: The present species is most closely related to K. connata (see 
discussion under the latter). K. smithi differs most noticeably from the latter 
in not having an abrupt angle where the genital field meets the ventral shield 
(compare figures 82, 83). Also, the palp of the present species has a much 
blunter P-V. Although males of these two species are unknown, it is probable 
they will have the very narrow capitular bay and stocky palp (with the 
relatively long peg-like seta at the distal end of P-IV), and they should be 
easily recognized. 
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18. Koenikea (Tanaognathus) spinipes spinipes (Wolcott) 
(Figures 86-90) 


Tanaognathus spintpes Wolcott, 1900. Trans. Amer. Microsc. Soc., 21: 194. 
Tanaognathus spinipes Wolcott, 1905. op. cit., 26: 196. 

Koenikea spinipes Marshall, 1935. Trans. Wisconsin Acad. Sci., 29: 276. 
Koenikea spinipes Lundblad, 1943. K. Svenska Vetenskap. Handl., 20(5): 3. 

Male: Dorsal shield 592u-714y in length, 5774-710 in width; dorsal shield 
with six pairs of glandularia but apophyses are not apparent; color of dorsal 
shield typically a uniform dark with no distinct pattern (fig. 87); ventral shield 
63lu-749u in length, 6084-755 in width; acetabular plate region 319u-402y in 
width; gonopore 35u-53yu in length; genital acetabula 32-69 on each side, these 
completely surrounding a pair of glandularia; figure 86 shows the angular body 
and great number of acetabula in one of the larger specimens from Michigan 
(however, some of the specimens from Michigan, and other northern areas, 
possess much fewer acetabula and a less angular body); dorsal lengths of the 
palpal segments: P-I, 18u-2lu; fused P-II and P-III, 93u-ll0u; P-IV, 19u-24y; 
P-V, 24u-28u; P-IV with a peg-like projection (seta?) at distal end of medial 
surface; palp and capitulum proportions shown in figure 89; dorsal lengths of 
the distal segments of the first leg: I-Leg-4, 133 u-14lu; I-Leg-5, 196u-214u; 
I-Leg-6, 146-155; one of the claws at the tip of the first leg elongated, 74u- 
96u. in length; typically there is an abrupt expansion of I-Leg-6 at the distal 
end and shown in figure 90 (but some specimens from Michigan show a gradual 
expansion more as shown in figure 94); all legs with at least a few swimming 
hairs. 

Female: Dorsal shield 805u-87lu in length, 760uU-636u in width; structure 
and color pattern of dorsal shield as described for the male; ventral shield 
866u.-9llu in length, 88lu-958u in width; acetabular plate region 403u-494u 
in width; gonopore 133 in width; genital acetabula 47-68 on each side, these 
Surrounding a pair of glandularia; dorsal lengths of the palpal segments: P-I, 
21u-26u; fused P-II and P-II, l17u-132u; P-IV, 24u-29u; P-V, 29yu-34u; 
structure of palp and capitulum as shown for the male; dorsal lengths of the 
distal segments of the first leg: I-Leg-4, 142y-152u; I-Leg-5, 192u-215yu; 
I-Leg-6, 1744-1824; swimming hairs as in male. 

Habitat and Distribution: This is a lake and permanent pond inhabiting 
Species which has previously been reported from Michigan, Wisconsin and 
Illinois. I have seen numerous specimens from Ontario in the collections of 
the Royal Ontario Museum. 


19. Koenikea (Tanaognathus) spinipes carella, new subspecies 
(Figures 91-94) 


Male: Dorsal shield 584u-592u in length, 547u-570u in width; dorsal shield 
with six pairs of glandularia but apophyses are not apparent; color pattern of 
dorsal shield as illustrated for the female (fig. 92); ventral shield 638u-654u 
in length, 608u-623u in width; acetabular plate region 288u-296u in width; 
gonopore 44u-52u in length; genital acetabula 30-34 on each side; these sur- 
rounding a pair of glandularia; body tends to be less angular than in the typical 
subspecies (fig. 93); dorsal lengths of the palpal segments: P-I, 14u-17y; 
fused P-II and P-III, 97u-100u; P-IV, 244; P-V, 26u-28u; structure of palp 
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and capitulum similar to that shown for the typical subspecies (fig. 89); dorsal 
lengths of the distal segments of the first leg: I-Leg-4, 126u-137u; I-Leg-5, 
189u-200u; I-Leg-6, 140u; one of the claws at the tip of the first leg greatly 
elongated, 92y-103u in length; terminal segment of first leg gradually expanding 
distally (fig. 94); all legs with at least a few swimming hairs. 

Female: Dorsal shield 7144-927 in length, 714u-813u in width; figure 92 
shows the typical structure and color pattern of the dorsal shield (however, the 
two smallest female specimens lack the central dark patch); ventral shield 82lu- 
918u in length, 82lu-958u in width; acetabular plate region 357u-380u in width; 
sonopore 125u-133u in width; genital acetabula 28-43 on each side, these sur- 
rounding a pair of glandularia; dorsal lengths of the palpal segments: P-I, 
17-22; fused P-II and P-III, 117u-130u; P-IV, 2lu-3lu; P-V, 3lu-34y; 
structure of palp and capitulum as shown for the typical subspecies; dorsal 
lengths of the distal segments of the first leg: I-Leg-4, 13lu-148u; I-Leg-5, 
185u-200u; I-Leg-6, 1634-1784; swimming hairs as in male. 

Holotype: Adult o, collected in Lake Tsala Apopka east of Inverness, 

Citrus County, Florida, November 11, 1970. 

Allotype: Adult 2, same data as the holotype. 

Paratypes: One 2, same data as holotype; 12, from a pond beside Highway 
31 (five miles north of the Lee County line), Charlotte County, Florida, 
November 13, 1970; 10, 19, from the Tamiami Canal (near the Collier County 
line), Dade Comte Rion. November 14, 1970; 2 22 (tentatively assigned to 
the type series), from a pond on Highway US 90, two miles east of Ponce de 
Leon, Holmes County, Florida, November 8, 1970. 

Discussion: Although there is overlapping in many of the characters in the 
northern and southern populations of spinipes, there seem to be sufficient 
differences to justify subspecies separation. The most noticeable differences 
are the narrower genital field regions and fewer acetabula in the specimens 
from Florida and also the difference in color patterns. The last two females 
in the paratype series are smaller and lack the central color patch shown in 
figure 92. They are placed in carella but, until the male is taken, this 
disposition should be regarded as tentative. 


20. Koenikea (Tanaognathus) floridensis, new species 
(Figures 95-97) 


Male: Dorsal shield 592u (5774-592) in length, 638u (6354-6381) in 
width; dorsal shield with irregular edges and bearing six pairs of glandularia; 
apophyses not apparent; figure 97 shows the color pattern of the dorsal shield; 
ventral shield 653u (6384-653) in length, 669u (669u-684,) in width; body 
widest anterior to middle; acetabular plate region 285u (285u-289)) in width; 
gonopore 24u (24-28) in length; genital acetabula 23-30 on each side, these 
completely surrounding a pair of glandularia; figure 96 shows the morphology 
of the ventral shield; dorsal lengths of the palpal segments: P-I, 15u (13u-15y); 
fused P-II and P-III, 104u (104u-106u); P-IV, 17u (17u-19u); P-V, 23u (23u- 
2411); structure of palp and capitulum much as shown for the related Species 
(fig. 89); dorsal lengths of the distal segments of the first leg: I-Leg-4, lllu 
(1llu-1252); I-Leg-5, 174u (168-174); I-Leg-6, 158u (133 u-158u); one of the 
claws of the first leg elongated, 62 in length; segments of the first leg rela- 
tively slender compared to spinipes (fig. 95); all legs with at least a few 
Swimming hairs. 
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Female: Unknown. 

Holotype: Adult 0, collected in the Tamiami Canal (near the Collier County 
line), Dade County, Florida, November 14, 1970. 

Paratype: One “, from a pond in Hillsborough County, Florida, April 8, 
1950. 

Discussion: The present species differs from K. spinipes in its more 
angular body (which is widest anterior to middle), dorsal shield which is much 
wider than long, and the proportionally much narrower leg segments, 
especially in the first leg (compare figures 90, 95). 
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Koenikea concava Wolcott Fig. 1, ventral shield, female; Fig. 2, dorsal 
shield, female; Fig. 5, ventral shield, male. 

Koenikea arpeda n. sp. Fig. 3, distal segments of first leg, female; Fig. 4, 
palp, female;,Fig. 6, ventral shield, female. 
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Koenikea angulatan. sp. Fig. 7, ventral shield, female; Fig. 8, ventral 
shield, male; Fig. 9, distal segments of first leg, male; Fig. 10, lateral 
view of palp and capitulum, male; Fig. ll, dorsal shield, female. 

Koenikea arpeda n. sp. Fig. 12. dorsal shield, female. 
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Koenikea haldemani Viets Fig. 13, ventral shield, female; Fig. 14, ventral 
Shield, male; Fig. 15, lateral view of palp and capitulum, female; Fie. 16, 
dorsal shield, female. 


Koenikea concava Wolcott Fig. 17, lateral view of palp and capitulum, female. 


86 Contrib. Amer. Ent. Inst., vol. ll, no. 4, 1976 


Koenikea platama n. sp. Fig. 18, ventral shield, male; Fig. 19, dorsal shield, 


female; Fig. 20, lateral view of palp and capitulum, male; Fig. 21, ventral 
Shield, female. 


Koenikea vidua n. sp. Fig. 22, lateral view of palp and capitulum, male. 
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Koenikea vidua n. sp. Fig. 23, dorsal shield, male; Fig. 24, ventral shield, 
male. 

Koenikea stellata n. sp. Fig. 25, IIl-Leg-4 and 5, male; Fig. 26, lateral 
view of palp and capitulum, male; Fig. 27, ventral shield, male; Fig. 28, 
dorsal shield, male. 
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Koenikea stellata n. sp. Fig. 29, ventral shield, female; Fig. 30, dorsal 
Shield, female. 

Koenikea himerta n. sp. Fig. 31, Wl-Leg-4 and 5, male; Fig. 32, ventral 
Shield, male; Fig. 33, dorsal shield, male. 
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ventral shield, female; 
lateral view of palp and capitulum 


sp. Fig. 34, 
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Koenikea himerta n 


shield, female; Fig 
Koenikea expansipalpis Cook Fig. 37, ventral shield, female; Fig. 38, 


male. 
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ventral shield, male. 
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Koenikea expansipalpis Cook Fig. 39, dorsal shield, male; Fig. 40, dorsal 
shield, female; Fig. 41, lateral view of palp and capitulum, female; Fig. 42, 
palp, male. 

Koenikea wolcotti Viets Fig. 43, dorsal shield, female; Fig. 44, ventral 
Shield, female. 


a) 
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Leg-4 and 5, 


Fig. 46, lateral view 
Ill 


of palp and capitulum, female (from Wolcott's type slide); Fig. 47, lateral 


view of capitulum, female (after Wolcott 


1900); Fie. 49, 


9 


ventral shield, male; 


”, 
male; Fig. 50, lateral view of palp and capitulum, female. 
Koenikea alata Lundblad Fig. 48, palp, male; Fig. 51, ventral shield, male. 


Koenikea wolcotti Viets Fig. 45 
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Koenikea aphrasta n. sp. Fig. 52, ventral shield, female; Fig. 55, distal end 
of Il-Leg-5, male; Fig. 57, dorsal shield, female; Fig. 58, ventral shield, 
female. . 

Koenikea alata Lundblad Fig. 53, dorsal shield, male. 

Koenikea elaphra n. sp. Fig. 54, distal end of Il-Leg-5, male. 

Koenikea evida n. sp. Fig. 56, distal end of Il-Leg-5, male. 
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Koenikea aphrasta n. sp. Fig. 59, ventral shield, male; Fig. 61, palp, male; 
Fig. 62, IlI-Leg-4 and.5, male. 

Koenikea evida n. sp. Fig. 60, ventral shield, male; Fig. 63, lateral view of 
palp and capitulum, male; Fig. 64, dorsal shield, female. 
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Koenikea evida n. sp. Fig. 65, ventral shield, female; Fig. 68, IlI-Leg-4 and 
Do, male. 

Koenikea elaphra n. sp. Fig. 66, ventral shield, female; Fig. 69, dorsal 
Shield, female; Fig. 70, ventral shield, male. 

Koenikea alata Lundblad Fig. 67, lateral view of capitulum, male. 
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, ventral shield, male; Fig. 72, palp, female; 


» male. 


Koenikea elaphra n. sp. Fig. 71 


Fig. 74, Ill-Leg-4 and 5 


Koenikea icota n.sp. Fig. 73, 


dorsal shield, male; Fig. 75, ventral shield, 


male; Fig. 76, palp, female. 
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female; Fig. 78, dorsal shield, 


Fig. 77, ventral shield, 


female; Fig. 82, ventral shield, female. 


female; Fig. 80, II-Leg-4 and 5, male. 
Koenikea connata n. sp. Fig. 79, palp, female; Fig. 81, dorsal shield, 


Koenikea icota n. sp. 
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Koenikea smithin. sp. Fig. 83, ventral shield, female; Fig. 84, dorsal 
shield, female; Fig. 85, palp, female. 

Koenikea spinipes spinipes Wolcott Fig. 86, ventral shield, male; Fig. 87, 
dorsal shield, male. 


oT 
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Koenikea spinipes spinipes Wolcott Fig. 88, ventral shield, female; Fig. 89, 
lateral view of palp and capitulum, male; Fig. 90, I-Leg-5 and 6, male. 

Koenikea spinipes carella n. ssp. Fig. 91, ventral shield, female; Fig. 92, 
dorsal shield, female. 
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Koenikea spinipes carella n. ssp. Fig. 93, ventral shield, male; Fig. 94, 
I-Leg-5 and 6, male. | 

Koenikea floridensis n. sp. Fig. 95, I-Leg-5 and 6, male; Fig. 96, ventral 
shield, male; Fig. 97, dorsal shield, male. 
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spinipes (Koenikea, Tanaognathus) 59, 

63 (key), 80, 81, 82, figs. 86-89 
stellata (Koenikea, Diplokoenikea) 

60 (key), 68, 69, figs. 25-30 
Tanaognathella 59, 61 (key), 73 
Tanaognathus 59, 63 (key) 
Unionicolidae 59 
vidua (Koenikea) 61 (key), 67, 68, 

figs. 22-24 m. 
wolcotti (Koenikea, Tanaognathella, 

Pseudokoenikea) 59, 60, 62 (key), 

92-93). 74,95; tiga, 48-47, 49) 
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NORTH AMERICAN SPECIES OF THE GENUS MIDEOPSIS 
(ACARINA: MIDEOPSIDAE)! 


David R. Cook 
Wayne State University 


INTRODUCTION 


The first member of the genus reported from North America was aspera 
described by Wolcott (1900) as belonging to a new genus Xystonotus. Most 
workers now agree the latter is best considered a subgenus of Mideopsis. 
Marshall (1940) described M. americana primarily from material taken in the 
Great Lakes area. Lundblad (1941) gave short preliminary descriptions (with- 
out illustrations) for three species from Michigan and Wisconsin, lamellipalpis, 
fibrosa and rosea (the latter appears to be a synonym of americana). I have 
examined the types and redescriptions are included. Hoff (1944) named 
Xystonotus reelfootensis , based on material from Reelfoot Lake, Tennessee. 
This species actually belongs to the subgenus Neoxystonotus and is presently 
the only known member of that subgenus occuring in North America. Habeeb 
(1954) published on two new species of Xystonotus, M. robusta and M. delicata. 
This same author (1958) described borealis, meridionalis and neoorbicularis 
as subspecies of orbicularis. The last of these subspecies, neoorbicularis 
apparently is a synonym of fibrosa. Later, Habeeb (1962) raised borealis to a 
full species, included meridionalis as one of its subspecies and described an 
additional subspecies, M. borealis senator. For reasons to be discussed 
later, these two subspecies are here synonymized. In the same paper Habeeb 
also described the very unusual species M. gladiator. All of these species 
erected by Habeeb were based on material collected in Northeastern North 
America. The following year, Habeeb (1963), published a new species 
Xystonotus expositor from southern California. Cook (1974) described a 
divergent member of the subgenus Xystonotus, M. pumila, from interstitial 
waters in Western North America. Habeeb (1975) has proposed the new genus 
Herbsmideopsis for the latter species but this taxon is placed in synonymy in 
this paper. Ian Smith (personal communication) has collected a new species 
belonging to the subgenus Nudomideopsis in Ontario and is in the process of 
describing it. The subgenus (but not the species) is included in the key. 

Thirteen new species and subspecies are proposed in the present work 
bringing the total described North American forms to twenty five. Types have 
been examined for all species except those proposed by Herbert Habeeb. 


‘ Contribution No. 355 from the Department of Biology, Wayne State University. 
Both the work and publication of this paper supported in part by a grant (GB- 
6475) from the National Seience Foundation, 
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Unfortunately, many of the latter are very poorly described and illustrated. I 
have taken some specimens at or near the type locality and additional mites from 
Northeastern or Northcentral North America are known from habitats similar 
to those of the type localities. With this material most of Habeeb's species may 
be recognized with a reasonable degree of certainty. One exception is M. 
expository (Habeeb). I apparently have no specimens of this species and, 
because of the completely inadequate drawings and description, cannot even 
place it in a subgenus with confidence. Habeeb's illustration of the dorsal view 
of expositor has been redrawn and his description included in the text of this 
paper. However, it was impossible to incorporate it into the key to species. 

Pigmentation of the dorsum (or lack of it) seems a rather stable species 
characteristic in the subgenus Xystonotus but appears to be highly variable in 
certain members of the typical subgenus. Since we presently do not know the 
function of color patterns in water mites, there is little to be gained in specu- 
lating on the ''why" of this variability in some species. It should be pointed 
out that the color of a cleared dorsal shield may bear little relation to the color 
pattern in life, for this will also be influenced by the white of the guanine cry- 
stals in the excretory organ and the darker colors of the gut contents. In spite 
of this occasional variability, the pigmentation of the dorsal shield is sufficiently 
useful that clearing specimens in dilute KOH is recommended in order to pre- 
serve it. In presenting measurements those of the holotype and allotype are 
given first. If a series of specimens is available, the range of variation is 
given in parentheses following the measurements of the primary types. Only 
the more important synonymy is given for previously described species. Any- 
one wishing a complete synonymy should consult Viets (1956). 

Thanks are expressed to Drs. David Barr and Ian Smith for the chance to 
examine species of Mideopsis in the collections of the Royal Ontario Museum. 
The late Dr. O. Lundblad loaned me his types of the North American species 
and Dr. Kurt O. Viets kindly supplied specimens of European members of the 
genus for comparison. The photographs were taken by Roman Romach and 
Francis Sanders. Holotypes and allotypes, unless otherwise indicated, will be 
placed in the Field Museum of Natural History (Chicago). 


KEY TO THE NORTH AMERICAN SUBGENERA 
AND SPECIES OF MIDEOPSIS 


1. Epimeroglandularia 1 located far forward on the second coxae; 
gvenital acetabula widely separated from each other on their 
respective sides... «*. Subgenus Nudomideopsis Szalay 
(a new species from Ontario, the first record from the New 
World, is presently being described by Ian Smith, and is 
not included in this paper). 
Epimeroglandularia 1 located near posterior margin of second 
coxae (figs. 4, 17, 28); genital acetabula nearly touching on 
EOP OS OC UIE Se Se on hans die Coac cwca Maem: aommertc ‘2 


2. Epimeroglandularia 2 located anterior to the gonopore (figs. 4, 
ool, SWI Naive Preven. ee ee es ae ee ee ee 3 
Epimeroglandularia 2 located in a line with the anterior end of 
the gonopore (fig. 57), more posteriorly (figs. 45, 58) or 
actually absent (fig. 74); swimming hairs absent. 
Subgenus Xystonotus Wolcott...... 15 
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Two pairs of conspicuous glandularia placed relatively close 

together on their respective sides posterolateral to the gonopore 

(figs. 34, 38); P-II and P-III with a few very short setae (fig. 35); 

male with a pronounced sexual dimorphism of the fourth leg 

(fig. 37); female with genital acetabula as wide as or wider than 

lone: (6. 3B lars ine) aon Subgenus Neoxystonatus Lundblad 

(only known North American species, M. reelfootensis (Hoff) . . (p. 118) 
One pair (fig. 25) or no (fig. 23) conspicuous glandularia postero- 

lateral to the gonopore; P-II and P-III with several longer setae 

(figs. 22, 23); no sexual dimorphism of the male legs and 

genital ametabala wider than long in the female. 

Subgenus Mideopsis Neuman..... S 


Key to the species of the subgenus Mideopsis 


Anterior two pairs of coxae terminating in recurved hook-like 
processes (fig. 11); dorsal shield with a pointed projection 


(Shee 1B) ete a. a. Ho treged tenia i M. gladiator Habeeb..... (p. 915) 
Anterior two pairs of coxae "normal" (figs. 4, 7, 9); dorsal 
shield. without arpointedprojeclion: (a jjieses bie iene ie Giant... s 


Setal tubercle on ventral side of P-IV short (figs. 22, 24) to 

moderately developed (fig. 2); dorsal shield without a pair of 

lateral ridges (figs. 79-95); setae flanking the female gonopore 

located on sclerites fused with the ventral shield (figs. 9, 17). 

M. orbicularis-species:group.. .. +. 6 

Setal tubercle on ventral side of P-IV moderately developed 

(fig. 30) to well developed (fig. 31); dorsal shield usually with 

a pair of lateral ridges (figs. 96-100); setae bearing area 

flanking the female gonopore located on sclerites separated 

from the ventral shield (fig. 29). M. crassipes-species group. ... 13 


Cuticle on ventral side of P-IV distal to the setal tubercle 
appearing two layered (figs. 16, 21, 22, 24). 
M. americana-species subgroup..... 10 
Cuticle on ventral side of P-IV distal to the setal tubercle not 
appearing two layered (figs. 2, 6, 10). 
M. orbicularis-species subgroup..... 7 


Ventral tubercle on P-IV relatively well developed (fig. 2). 
M. jacunda, new species. ... (p. 109) 
Ventral tubercle on P-IV much shorter (figs. 6, 10). .......04-. 8 


Body relatively large (females 942u-1140u in length, males 

unknown); second leg with many swimming hairs, first leg 

with a few swimming hairs. . . . M. fibrosa Lundblad..... (p. 110) 
Body relatively small (females 684-866, in length, males 

668-836 in length); second leg with two or three_swimming 

haingsi first Jeg with mo .swaimamiing hadiegis: wiv.) bie bil Ad Ril awa Wilke 8 9 
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10. 


Li. 


12. 


13. 


14. 


ld. 


16. 
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Color pattern of the dorsal shield forming a complete V-shape 

(ies V8 1) M. borealis californica, new subspecies . (p. 108) 
Color pattern on the dorsal shield variable (figs. 79-86), but 

not forming a complete V-shape. . M. borealis borealis Habeeb (p5< 107) 


P-IV with a noticeable distal bowing, setae on ventral tubercle of 


P-IV relativels larce (i6s..16, 120) cs ae ee 11 
P-IV without a noticeable bowing distally, setae on ventral tubercle 
of P41¥ welativelemall (iiss. 22,024) epee oo ei ee 12 


Dorsal side of P-IV with a pronounced bowing (fig. 16); seta on 
ventral side of I-Leg-4 well developed (fig. 18, arrow). 
M. americana Marshall... . (p. 110) 
Dorsal side of P-IV only slightly bowed (fig. 21); seta on ventral 
side of I-Leg-4 short (fig. 19, arrow) or absent. 
M. olseni, new species. ... (p. 112) 


P-IV relatively long and with little development of a setal tubercle 


(fie. BQ) oa a ing Me marshallae, new species... .0. 2.5 (p. 114) 
P-IV relatively short and usually with some development of a 
setal tubercle (fig. 24). . M. lamellipalpis Lundblad...... (pe 113) 


Setal tubercle on ventral side of P-IV long and directed more or 
less ventrally (fig. 31); fourth and fifth segments of the third 
and fourth legs each with a single short swimming hair. 
NE. barkis new species... +. (p. 118) 
Setal tubercle on ventral side of P-IV shorter and directed more 
or less distally (fig. 30); third and fourth legs with several 
Sveti Se ee a I a aw 14 


Dorsal shield narrowed anteriorly (figs. 97, 98, 100). 


ti. crassipes sear. .....- ip. 1) 
Dorsal shield not noticeably narrowed anteriorly (fig. 99). 
M. laversi, new species. ... (p. 117) 


Key to the species of the subgenus Xyxtonotus 


Dorsal shield with a pair of distinct lateral ridges (fig. 103). .... 16 
Dorsal shield with a more medially located V-shaped area of 

smaller or no body pores (figs. 110, 112, 113) (do not confuse 

this with the distinct ridges described and illustrated in the 

other portion.of this coupletjo 0. 28). 5 were GPRS Grains 19 


P-II nearly as long as P-IV (fig. 43); dorsal rim of ventral 

shield relatively wide; color patches of dorsal shield separated 

into right and left halves (fig. 104); inhabiting lakes. 

Naspera OWVolcott) <a wos: (p. 119) 

P-II much shorter than P-IV (figs. 44, 50); dorsal rim of 

ventral shield much narrower; color patches of dorsal shield 

(if present) fused posteriorly (figs. 105-107); inhabiting 

streams including interstitial water ..< seers 6k ee ee ee LY 


ae 


18. 


19, 


20. 


21. 


22. 


23. 


24. 
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Small (females 421u-486 in length, males 364u-399, in length); 


integumental pigmentation light (fig. 107); found in interstitial 
waters, ...05 i Soe M. interstitialis, new species. . 


Larger (females 502u-562u in length, males 449u-486y in length); 


integumental pigmentation much darker (figs. 105, 106); found in 
the surface waters of stredims. 12868 eA ee a a. eS 


Female with a relatively wide body and distinct projections at the 


posterior end of the ventral shield (fig. 54). 


M. vicina, new species .... 


Female with a proportionally narrower body and without the 
pronounced projections at the posterior end of the ventral 


shield (fig. 40). M. delicata (Habeeb)...... 


Epimeroglandularia 2 absent (figs. 73, 74); setae on P-II and P-III 


greatly reduced in number (fig. 75); medial margins of fourth 


CORRE VEY IONE a te aa a ee ee oe 


Epimeroglandularia 2 present (figs. 57, 58); setae on P-II and 


P-III not reduced in number (fig. 53); medial margins of fourth 


coxae typically reduced (fig. 57) but rarely may be well 


developed (hig. 0) a ah ee a ee. 


Setal tubercle on P-IV somewhat pointed (fig. 75); P-V relatively 
short (ie: Thy ae ee: NM pumila’ Cook) s.r. 


Setal tubercle on P-IV decidedly truncate at tip (fie. 78); P=V 
relatively much longer than in the related species (fig. 78). 


NL. pallida, new spectes’ or": >.. 


Dorsal shield with a distinct median ridge (fig. 109). 


M. lamprima, new species... 
Dorsal shield without a median ridge (figs. 110, 112)........ 


Dorsal shield with distinct longitudinal striations and a color 
pattern (fier ll@), 440". eee M. xobusta (Habeeb) 2)... 


Dorsal shield lacking longitudinal striations and a color 


pattern (fies? 108; TID) ee fete ey ee 


P-IV relatively long and narrow, setal tubercle of this segment 
truncate (fig. 64); found in the surface waters of streams. 


M. wolcotti, new species.... 


P-IV relatively short and stocky, setal tubercle on this segment 


more or less pointed (fig. 66); found in interstitial waters. ..... 


Medial margins of fourth coxae of moderate length (fig. 67). 


M. sabulonis, new species... 


Medial margins of fourth coxae relatively long (fig. 70) 


M. paramecia, new species... 


(p. 
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SPECIES DESCRIPTIONS 
The Mideopsis orbicularis-species group 


The type species of the genus Mideopsis is the European M. orbicularis 
(Miiller). This species and M. ryugaensis Imamura (Japan) are the only Old 
World members of its group but there are many species in the New World. 

M. orbicularis has been reported from North America but all previous records 
are suspect. All specimens assigned to orbicularis that I have examined can 
be placed in one of the species listed in this paper. In addition to the eight 
forms treated here, I have seen several additional species from Mexico and 
Costa Rica. The group is yet to be recorded from South America. The 
orbicularis-group is characterized by a rather uniform morphology of the 
ventral shield which is better illustrated (figs. 4, 7, 9, 14, 17, 20, 23) than 
described. There are no obvious glandularia posterolateral to the gonopore 
and the setae bearing area flanking the gonopore is fused with the ventral shield 
in both sexes. The dorsal shield lacks pronounced longitudinal ridges and the 
palp has the setal tubercle on the ventral side of P-IV varying from poorly to 
moderately developed and placed very near the middle of the segment. Because 
of these similarities of the venter, drawings of only one sex are included for 
each species. The morphology of the genital field will be very much like that 
shown for that Same sex in one of the related species. 

The European Mideopsis orbicularis is variable in size, color and habitat 
types (it is known from both streams and lakes) and some of the North American 
species also exhibit this wide variation, especially in color pattern. Figures 
79-86 show the differences in pigmentation found in what appears to be a single 
species, M. borealis Habeeb. Figure 1 is a semidiagramatic composite of the 
structures and pigmentation centers which may be found ina member of the 
orbicularis-group. There appear to be three centers of pigmentation, a cen- 
tral area near the anterior end of the dorsal shield and a pair of lateral color 
patches. Any of these centers may increase or decrease greatly over that 
shown on the diagram. For example, figure 83 shows an extensive development 
of all three, figure 86 shows a loss of the anteromedial area and figure 80 shows 
a loss of the lateral pigment patches. Figures 81, 82, 84, 85 illustrate inter- 
mediate conditions. Not only does the extent of the pigmentation change but 
also the intensity may vary from dark to lighter to a condition in which it 
actually disappears. Even within the same population there may be a great 
variation, with patterns such as those shown in figures 80, 84, 85 being taken 
in the same collection. There may also be prominent ridges in the anterior 
portion of the dorsal shield. Commonly there is a semicircular median raised 
area (shown immediately anterior to the color patch in figure 1) and a pair of 
curved low ridges lateral to this median ridge. These three ridges vary from 
well developed to absent, even within members of the same population. The 
broken lines in the middle of figure | converging towards the posterior muscle 
scars are areas of somewhat thickened cuticle with smaller body pores. These 
latter areas may be prominent in some species (figs. 87, 92, 93) but absent in 
others (figs. 79, 88-91). 
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1. Mideopsis (Mideopsis) borealis borealis Habeeb 
(Figures 4, 5, 10, 79-86) 


Mideopsis orbicularis borealis Habeeb, 1958. Leaflets Acadian Biol., 17: 2. 
Mideopsis orbicularis meridionalis Habeeb, 1958. op. cit., 17: 2. (new synonymy) 
Medeopsis borealis Habeeb, 1962. op. cit., 25: 1. 

Medeopsis borealis senator Habeeb, 1962. op. cit., 25: 1. (new synonymy) 
Mediopsis borealis meridionalis Habeeb, 1962. op. cit., 25: 1. 

Mideopsis meridionalis Habeeb, 1974. op. cit., 63: 2. 

Mideopsis senator Habeeb, 1974. op. cit., 63: 2. 

Female: Dorsal shield 608u-790u in length, 5324-684 in width; dorsal 
shield extremely variable in color pattern, some specimens exhibiting all three 
pigment centers (fig. 83), some with only the lateral pair (fig. 86), others with 
only the anteromedial patch (fig. 80) but most with pigmentation somewhere 
between these extremes; the anteromedial semicircular ridge (shown immedi- 
ately anterior to the median color patch in figure 1) often well developed and 
associated with a general raising of the central area of the dorsal shield 
immediately posterior to it; this ridge and associated raised area varying in 
development down to complete absence of both; the short curved lateral ridges 
also exhibiting varying degrees of prominence; there is usually no development 
of the paired longitudinal thickened areas (shown in broken lines in figure 1) but 
these features slightly indicated in occasional specimens; ventral shield 684u- 
866u in length, 608u-744y in width; structure of ventral shield, other than 
genital field region, similar to that illustrated for the male; gonopore 68u-88u 
in width; three pairs of genital acetabula; capitular bay varying from V-shaped 
to somewhat U-shaped; dorsal lengths of the palpal segments: P-I, 26u-34u; 
P-II, 45u-65u; P-III, 28u-38u; P-IV, 59u-79u; P-V, 29u-40u; structure of 
palp as illustrated and described for the male; dorsal lengths of the distal seg- 
ments of the first leg: I-Leg-4, 59u-86yu; I-Leg-5, 86y-12lu; I-Leg-6, 104u- 
1414; most of this size variation related to whether the animal is large of small, 
but there is variation in proportional stockiness of the segments as described 
for the male; several long swimming hairs present on the third and fourth legs. 

Male: Dorsal shield 5774-768 in length, 5104-634, in width; dorsal shield 
as described for the female; ventral shield 668u-836yu in length, 577u-714u in 
width; figure 4 illustrates the structure of the ventral shield; dorsal lengths of 
the palpal segments: P-I, 24u-33u; P-II, 454-62u; P-III, 28u-35u; P-IV, 
59u-83u; P-V, 3lu-42y; figure 10 shows the proportions and chaetotaxy of the 
palp; this figure illustrates one of the more stocky palps and there is a graded 
variation towards a condition in which the segments are proportionally narrower 
and the ventral tubercle of P-IV projects somewhat more; dorsal lengths of the 
distal segments of the first leg: I-Leg-4, 62u-79u; I-Leg-5, 88u-ll7yu; I-Leg-6, 
121-145; as inthe female, much of the variation in segment length is related 
to differences in size of the animal, but there is also variation in stockiness; 
figure 5 shows a "typical" I-Leg-4-6 but the legs of some individuals are pro- 
portionally thicker and others more slender than shown. 

Habitat and Distribution: This is primarily a stream inhabiting species but 
it moves into lakes in the more northerly portion of the range (collections from 
certain Ontario lakes in the Royal Ontario Museum contain these individuals). 

I have seen specimens from Ontario, New Brunswick, Maine, New York, New 
Jersey, Pennsylvania, Virginia, Georgia, Northern Florida and the Ozark 
Region (Missouri and Arkansas). The range in general seems to be in the 
clear streams of Eastern North America but the Florida population was from 
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one of slightly stained streams (a tributary of the Waccasassa River one mile 
south of Gulf Hammock, Levy County) typical of that area. The occurence of 
this species in the Ozarks is not unexpected for we find a similar connection 
with the Appalachian fauna in other stream inhabiting mites. What is surprising 
is its apparent absence in the northern parts of the Midwest (Michigan, 
Wisconsin and Minnesota) for these areas have streams which should provide 

an ideal habitat. 

Discussion: As one examines the specimens assigned to this species it is 
difficult to believe that a single species would exhibit such variation in size, 
appendage segment proportions and color patterns. However, I have spent 
many hours going over long series of Specimens and can find no consistent 
morphological or color differences which allow them to be separated even into 
different subspecies. Great variations in size and color may occur within the 
same population and these differences are found throughout most of the range. 
For example, a dorsal color pattern as shown in figure 80 occurs on individuals 
from Maine, New York, Virginia and southern Georgia. Some of the largest 
individuals as well as some of the smallest possess this color pattern. The 
possibility certainly exists that this great variation is masking separate species 
or subspecies but, if they do exist, techniques other than the use of classical 
promorphology will probably be needed to demonstrate them. 

Habeeb (1962) illustrated dorsal color patterns similar to those shown in 
figures 85, 86 for "'typical'"’ borealis. M. borealis meridionalis has not been 
illustrated but, from the admittedly inadequate description, it would appear 
that the dorsal color pattern is much like that shown in figure 80. In the paper 
listed above Habeeb also described an additional subspecies, M. borealis 
senator, from material collected in New York. This latter is at the small end 
of size variation of the species and its illustrated color pattern would seem 
most similar to that in figure 81. Based on present evidence it seems best to 
synonymize these two subspecies names. Habeeb (1974) raised these two taxa 
to full species rank. If they have any validity at all, meridionalis and senator 
probably would be full species, but it is yet to be demonstrated that they are 
valid. 


2. Mideopsis (Mideopsis) borealis californica, new subspecies 
(Figure 87) 


Female: Dorsal shield 738u (729u-738) in length, 593u (5934-631) in 
width; dorsal shield color pattern distinct from that of borealis borealis; the 
area indicated by the broken lines in figure 1 is well developed and pigmented; 
these lateral areas of pigmentation converge as they continue foward anterior 
to the median ridge area; figure 87 shows the typical color pattern: ventral 
shield 806u (788u-8061) in length, 653 (653u-669u) in width; structure of 
venter as shown for borealis borealis; gonopore 8lu-83,y in width; three pairs 
of genital acetabula; dorsal lengths of the palpal segments: P-I, 3lu (3lu-32,4); 
P-II, 66u (62u-66.); P-III, 34u (33u-34u); P-IV, 73y (73u-78u); P-V, 37u 
(354-37); structure of the palp similar to borealis but P-IV narrower and the 
ventral tubercle somewhat more projecting than in the specimens illustrated 
(fig. 10); dorsal lengths of the distal segments of the first leg: I-Leg-4, Tou 
(74-75); I-Leg-5, 107u (1044-107); I-Leg-6, 13lu (13lu-135); leg segments 
similar to those of borealis but slightly thinner than in the example illustrated 
(fig. 5); several long swimming hairs present on third and fourth legs; Il-Leg-4 
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usually with two or three swimming hairs which are nearly as long as the 
following segment. 

Male: Dorsal shield 653u (6244-684) in length, 532u (532u-548u) in width; 
structure and color pattern of the dorsum as in the female; ventral shield 707u 
(6994-760) in length, 5934 (593u-608u) in width; structure of venter as in 
borealis (fig. 4); dorsal lengths of the palpal segments: P-I, 24u (24-28); 
P-II, 55 (554-58); P-I0, 3lu (3lu-32u); P-IV, 66u (66u-69u); P-V, 3lu 
(31u-34u); dorsal lengths of the distal segments of the first leg: I-Leg-4, 73u 
(724-76); I-Leg-5, 97u (97-103); I-Leg-6, 13ly (13lu-1422); structure of 
palp and legs as described for the female. 

Holotype: Adult 2, collected in the South Branch of the Umpqua River near 
Milo, Douglas County, Oregon, August ll, 1961. 

Allotype: Adult 0, same data as holotype. 

Paratypes: One o%, same data as holotype; 1°, 12, from the South Fork of 
the Trinity River near Forest Glen State Park, Trinity County, California, 
July 30, 1966; 2 oo, from Moccasin Creek, Tuolumne County, California, 
October 26, 1970. 

Discussion: Structure of the ventral shield, palpal and leg segments is 
similar to that of borealis. The new subspecies differs most noticeably in the 
pattern on the dorsal shield (fig. 87). This color pattern (primarily involving 
the area shown in broken lines on figure 1) is very different from anything 
exhibited by the eastern borealis and, even given the wide variation in dorsal 
color pattern found in the latter, is not easily derived from any known member 
of the typical subspecies. 


3. Mideopsis (Mideopsis) jacunda, new species 
(Figures 2, 3, 7, 93) 


Male: Dorsal shield 912u (9124-957) in length, 798 (798u-821) in width; 
color pattern of the dorsum shown in figure 93; median semicircular raised area 
of dorsal shield very well developed; ventral shield 1003 (10034-1034) in 
length, 897u (8974-912) in width; figure 7 shows the structure of the ventral 
shield; three pairs of genital acetabula; dorsal lengths of the palpal segments: 
P-I, 42u (4lu-42u); P-II, 8lu (79u-8lu); P-III, 48u (45u-48u); P-IV, 99yu 
(99-100u); P-V, 48u (45u-48)); setal tubercle on ventral side of P-IV rela- 
tively long; figure 2 illustrates the proportions and chaetotaxy of the palp; dorsal 
lengths of the distal segments of the first leg: I-Leg-4, 98u (96u-98u); I-Leg-5, 
137u (137-141); I-Leg-6, 177u (170u-177); figure 3 shows these segments; 
several very long swimming hairs present on third and fourth legs; Il-Leg-4 
with two swimming hairs approximately as long as the fifth segment. 

Female: Unknown. | 

Holotype: Adult 0, from Little Creek near its junction with the West Fork 
of the Gila River, Catron County, New Mexico, October 21, 1970. 

Paratype: One “, from Moccasin Creek on Highway 49 approximately six 
miles southeast of Highway 120, Tuolumne County, California, October 26, 1970. 
Discussion: The new species seems to be related to borealis and in color 
pattern is closer to the western subspecies californica (compare figures 87, 83). 
The present species differs most noticeably in being much larger and in having 
a proportionally much longer setal tubercle on the ventral side of P-IV (fig. 2). 
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4. Mideopsis (Mideopsis) fibrosa Lundblad 


(Figures 6, 8, 9, 92) 


Mideopsis fibrosa Lundblad, 1941. Zool. Anz., 133: 159. 
Mideopsis orbicularis neoorbicularis Habeeb, 1958. Leaflets Acadian Biol. , 

17: 2. (new synonymy) 

Mideopsis neoorbicularis Habeeb, 1967. op. cit., 43: 7. 

Female: Dorsal shield 866u-1049u in length, 714uU-82lu in width; the area 
indicated by the broken lines on the diagramatic dorsum drawing (fig. 1) pro- 
nounced; often (as in the holotype) the surface of the dorsal shield may have 
portions which appear fibrous (fig. 92); however, not all specimens exhibit this 
fibrous condition and may appear more as illustrated in the preceding species 
(fig. 93); anteromedian semicircular raised area may be pronounced but more 
commonly is poorly developed or actually absent; color of dorsum often some- 
what bluish; ventral shield 942u-1140u in length, 806u-942yu in width; gonopore 
104u-llluw in width; three pairs of genital acetabula; dorsal lengths of the palpal 
segments: P-I, 38u-4lu; P-II, 72u-78u; P-III, 40u-44u; P-IV, 83u-93y; P-V, 
42u-47u; setal tubercle on ventral side of P-IV short, not nearly as well 
developed as in the preceding species; figure 6 shows the proportions and 
chaetotaxy of the palp; dorsal lengths of the distal segments of the first leg: 
I-Leg-4, 98u-lllu; I-Leg-5, 133u-148yu; I-Leg-6, 163u-170uU; leg segments 
proportionally narrow (fig. 8); second, third and fourth legs with several long 
swimming hairs, first leg with a few shorter swimming hairs. 

Male: Unknown. 

Habitat and Distribution: This is a lake and permanent pond inhabiting 
species which was originally described by Lundblad (1941) from a specimen 
taken in Michigan. I have collected it in many areas of the Lower Peninsula 
of Michigan and have seen specimens from Ontario in the collections of the 
Royal Ontario Museum. Habeeb (1958) reported this species (neoorbicularis) 
from a pond in New Jersey. 

Discussion: M. fibrosa seems most closely related to the preceding species, 
M. jacunda, both being very large members of the orbicularis-group with a 
somewhat similar structure of the dorsal shield (figs. 92, 93). M. fibrosa 
differs in having more swimming hairs (many on the second leg, a few on the 
first leg) which seems to be related to the habitat difference between the two. 
M. fibrosa is a "standing water" species, jacunda occurs in streams. M. 
fibrosa also differs in having a much shorter setal tubercle on the ventral side 
of P-IV. I have not been able to examine the material on which Habeeb's M. 
neoorbicularis was based and the latter author gave no illustrations. The 
original description is lacking in many critical details but all described charac- 
teristics, including habitat type, suggest it is conspecific with fibrosa. 


5. Mideopsis (Mideopsis) americana Marshall 
(Figures 14, 16, 18, 91) 


Mideopsis americanus Marshall, 1940. Trans. Wisconsin Acad. Sci., 32: 140. 

Mideopsis rosea Lundblad, 1941. Zool. Anz., 133: 159. (new synonymy). 
Female: Dorsal shield 570u-775u in length, 502u-646y in width; dorsal 

shield somewhat variable but typically with the three color patches present 

(fig. 91); in some specimens the lateral pair of pigment areas often more 
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extensive than illustrated and in others there may be a lightening of the pigment 
until it almost disappears; the anterolateral pair of curved ridges shown in 
figure 1 are usually prominent but the median ridge or raised area is absent; 

the areas surrounding the posterior muscle scars usually also very prominent; 
ventral shield 638u-82lu in length, 562u-714y in width; figure 14 shows the 
structure of the venter; gonopore 8lu-99y in width; three pairs of genital 
acetabula; capitular bay tending to be V-shaped; dorsal lengths of the palpal 
segments: P-I, 27u-33u; P-I, 544-624; P-III, 3lu-354; P-IV, 73y-95u; P-V, 
234-34; dorsal side of P-IV decidedly bowed in the distal one-half and cuticle 
of this side very thick; setal tubercle on ventral side of P-IV varying from 
poorly developed (fig. 16) to moderately developed (subfigure immediately below 
tubercle in figure 16); cuticle having a double layered appearance ventrally on 
P-IV distal to the setal tubercle; both ventral setae on P-IV moderately long; 
dorsal lengths of the distal segments of the first leg: I-Leg-4, 65u-83u; I-Leg-5, 
83u-ll0u; I-Leg-6, 104u-134u; ventral side of I-Leg-4 with a very long thickened 
seta (fig. 18, arrow); third and fourth legs with many swimming hairs which are 
much longer than the following segment; second leg with a few swimming hairs 
approximately the same length as the following segment. 

Male: Dorsal shield 502u-684y in length, 456u-592. in width; color pattern 
and structure of dorsal shield as described and illustrated for the female; ven- 
tral shield 578u-753u in length, 5174-668 in width; except in structure of 
genital field region, venter similar to that illustrated for the female; dorsal 
lengths of the palpal segments: P-I, 27u-29u; P-II, 48u-58u; P-III, 29u-3ly; 
P-IV, 69u-83u; P-V, 22u-3lu; dorsal lengths of the distal segments of the first 
leg: I-Leg-4, 62u-79u; I-Leg-5, 83u-109u; I-Leg-6, 107u-13lu; structure of 
palp and legs as described and illustrated for the female. 

Habitat and Distribution: This is primarily a pond and lake dwelling species 
but I have seen specimens in the collections of the Royal Ontario Museum which 
were taken in a River (Indian River at Warsaw Caves, Peterborough County, 
Ontario). Marshall (1940) listed this species from Wisconsin, Illinois, Iowa, 
Michigan, Indiana, Montana and British Columbia and Conroy (1968) records it 
from Manitoba, Saskatchewan and British Columbia. In addition, I have taken 
specimens in Minnesota, California and Washington, and there are individuals 
from New York and Alberta in the collections of the Royal Ontario Museum. 

Discussion: The present species is a member of a species subgroup (which 
also includes the following three species, olseni, lamellipalpis, marshallae, 
characterized by the double layered condition of the cuticle immediately distal 
to the setal tubercle of P-IV. M. americana also appears to be an extremely 
variable species in size, proportional thickness of the appendages, color pattern 
of the dorsum and habitat type. The color pattern tends to be relatively constant 
within a population but there can be a wide variation in size and segment propor- 
tions. As inthe case of M. borealis, it is possible that this is actually a species 
complex. If so, information other than adult structure will be needed to separate 
the species. For the present all orbicularis-group specimens with the strongly 
bowed P-IV (fig. 16) are placed in americana. M. rosea Lundblad seems to be 
identical with americana. Lundblad's publication appeared approximately one 
year after Marshall's paper and this is likely a case of almost simultaneous 
publication, rather than Lundblad's intent that rosea was a species distinct from 
americana. Prasad and Cook (1972) describe the larva of the present species. 
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6. Mideopsis (Mideopsis) olseni, new species 
(Figures 17, 19, 21, 94) 


Female: Dorsal shield 882u (760u-882,) in length, 729 (6234-729,) in 
width; color pattern typically consisting of the two lateral color patches (fig. 

94) which are a light blue but these may be so faint as to nearly disappear; the 
anterolateral pair of curved ridges shown in figure 1 are usually well developed 
but the anteromedial ridge is absent; ventral shield 927 (8064-9271) in length, 
790u (729u-790u) in width; figure 17 shows the morphology of the ventral shield; 
gonopore llly (104-113) in width; three pairs of genital acetabula; capitular 
bay tending to be U-shaped; dorsal lengths of the palpal segments: P-I, 35yu 
(31u-351); P-Il, 724 (67u-72u); P-III, 43yu (38u-43yu); P-IV, 97u (90u-97u); 
P-V, 35 (3lu-35.); dorsal side of P-IV only slightly bowed; cuticle on dorsal 
side of P-IV thick, setal tubercle on ventral side of this segment moderately 
developed and the more proximal of the associated setae somewhat larger than 
the distal seta (fig. 21); cuticle having a double layered appearance distal to the 
setal tubercle of P-IV; dorsal lengths of the distal segments of the first leg: 
I-Leg-4, 86u (79-86); I-Leg-5, ll4u (l00u-114); I-Leg-6, 124 (117-124); 
ventral side of I-Leg-4 with either a very short thickened seta (fig. 19, arrow) 
or more commonly none in this position; third and fourth legs with several 
swimming hairs which are much longer than the following segment; second leg 
with a few swimming hairs which are noticeably longer than the following 
segment. 

Male: Dorsal shield 684 (6444-684) in length, 540u (532u-577u) in width; 
structure and color pattern of dorsum as described and illustrated for the 
female; ventral shield 745u (722u-752) in length, 646u (623-684) in width; 
venter similar to female except in morphology of the genital field region; dorsal 
lengths of the palpal segments: P-I, 30u (28u-33u); P-II, Tlu (62u-7lu); P-III, 
45u (42u-45u); P-IV, 95u (95u-100u); P-V, 30u (284-30); dorsal lengths of 
the distal segments of the first leg: I-Leg-4, 86 (834-87); I-Leg-5, lll 
(104u-1llu); I-Leg-6, 135 (13lu-138); structure of palp and legs as illustrated 
and described for the male. : 

Holotype: Adult 2, collected in the Michigan Pumped Storage Hydroelectric 
Reservoir, Ludington, Mason County, Michigan, October 17, 1973 (leg. 
Gregory R. Olsen). 

Allotype: Adult 0, same data as holotype. 

Paratypes: Four oo, 8 22, same data as holotype. 

Discussion: The present species is closely related to M. americana but 
differs in a number of tendencies as well as one absolute difference. M. olsent 
tends to be larger, has a less bowed P-IV (compare figures 16, 21) and has a 
U-shaped (rather than V-shaped) capitular bay. It appears that the color pat- 
terns are different (compare figures 91, 94) but, in view of the variability of 
dorsal color patterns in many members of the orbicularis-group, this difference 
may not hold up when other populations of the present species are known. The 
one absolute difference is that americana has a long thickened seta on the ven- 
tral side of I-Leg-4 (fig. 18, arrow). In olseni, the homologous seta is usually 
absent but, if present, is very short (fig. 19, arrow). 
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7. Mideopsis (Mideopsis) lamellipalpis Lundblad 
(Figures 20, 24, 27, 88, 89) 


Mideopsis lamellipalpis Lundblad, 1941. Zool. Anz., 133: 159. 

Female: Dorsal shield 544u-608y in length, 47lu-540y in width; color pat- 
tern of dorsum consisting of the two lateral patches, with little development of 
the anteromedial patch (figs. 88, 89); the anterolateral pair of curved ridges 
prominent but the anteromedial ridge is absent; ventral shield 620u-662u in 
length, 562u-608u in width; except in structure of the genital field region, ven- 
tral shield similar to that shown for the male; gonopore 7lu-78yu in width; three 
pairs of genital acetabula; capitular bay tending to be V-shaped; dorsal lengths 
of the palpal segments: P-I, 20u-24u; P-II, 46u-52u; P-III, 27-3lu; P-IV, 
734-81; P-V, 26u-30u; dorsal lengths of the distal segments of the first leg: 
I-Leg-4, 55u-62u; I-Leg-5, 72u-79u; I-Leg-6, 92-94; structure of palp 
and legs similar to that described and illustrated for the male. 

Male: Dorsal shield 47lu-532u in length, 4264-456 in width; color and 
morphology of dorsum as described and illustrated for the female; ventral 
shield 5364-608 in length, 494u-532u in width; figure 20 illustrates the 
morphology of the ventral shield; dorsal lengths of the palpal segments: P-I, 
19u-2lu; P-II, 45u-48u; P-III, 24u-26u; P-IV, 72u-74u; P-V, 24u-27yu; 
dorsal side of P-IV somewhat bowed in proximal portion, cuticle greatly 
thickened dorsally and ventrally on this segment; setal tubercle on ventral side 
of P-IV short and bearing two small unthickened setae (fig. 24); cuticle having 
a two-layered appearance ventrally on P-IV distal to the setal tubercle; dorsal 
lengths of the distal segments of the first leg: I-Leg-4, 52u-59u; I-Leg-5, 
66u-78u; I-Leg-6, 90u-104u; figure 27 illustrates these segments; third and 
fourth legs with several swimming hairs which are much longer than the follow- 
ing segment; second leg with two or three Swimming hairs approximately same 
length as the following segment. 

Habitat and Distribution: This species Seems primarily to be an inhabitant 
of lakes and permanent ponds, but I have collected a specimen from a stream 
in the Ozark area which appears to be conspecific. Lundblad (1941) based this 
Species on a specimen collected in Wisconsin. I have taken it in several 
Michigan lakes and from the Current River, Shannon County, Missouri. I have 
seen specimens in the collections of the Royal Ontario Museum which were 
taken from lakes in Ontario and Quebec. | 

Discussion: The structure of the palp, with its double layered cuticle distal 
to the setal tubercle of P-IV, indicates the affinities of the present species with 
americana. However, there are a number of important differences in the palp 
which distinguish the two. In lamellipalpis, the palpal segments, especially 
P-II, are proportionally much shorter and stockier and the dorsal bowing of 
P-IV is proximal in position in the present species. Also, the setal tubercle 
and associated setae of P-IV are much smaller and the leg segments are pro- 
portionally (and usually absolutely) shorter in lamellipalpis. The specimen 
from Missouri has a much deeper color pattern (fig. 89) than those from the 
lakes (fig. 88), although other specimens from the latter habitat may be darker 
than the one illustrated. The specimen from Missouri was taken in one of the 
swift Ozark streams which is in strong contrast to the lake habitat of the north- 
ern populations. It is difficult for me to accept the two as being conspecific 
but, in view of the lack of structural differences and considering the habitat 
and color differences shown by other members of the orbicularis-group, they 
are here considered members of the same Species. 
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8. Mideopsis (Mideopsis) marshallae, new species 
(Figures 22, 23, 26, 90) 


Female: Dorsal shield 669u (616U-714) in length, 578u (543u-608.) in 
width; color pattern typically consisting of the three color patches shown in the 
diagramatic drawing of the dorsum (fig. 1); figure 90 shows a specimen with 
deep pigmentation, some of the other individuals have much lighter color patches; 
anterolateral pair of curved ridges usually well developed but anteromedial 
ridge absent; ventral shield 760u (684u-790) in length, 673 (6164-673) in 
width; figure 23 illustrates the morphology of the ventral sheild; gonopore 98u 
(93-98) in width; three pairs of gential acetabula; dorsal lengths of the palpal 
segments: P-I, 27u (23u-29u); P-II, 66u (564-66); P-III, 35yu (3lu-35y); 
P-IV, 95u (91u-105u); P-V, 3lu (3lu-37); P-IV relatively long and dorsal 
side only slightly bowed; cuticle of this segment only moderately thickened; 
setal tubercle on ventral side of P-IV only very slightly developed and the 
associated setae very small (fig. 22); cuticle having a double layered appearance 
distal to the setal tubercle of P-IV; dorsal lengths of the distal segments of the 
first leg: I-Leg-4, 69u (67u-76u); I-Leg-5, 97u (89-1034); I-Leg-6, lly 
(111-121); figure 26 shows these segments; third and fourth legs with several 
swimming hairs which are longer than the following segment; second leg with 
two or three Swimming hairs which are approximately the same length as the 
following segment. 

Male: Dorsal shield 623 in length, 5324 in width; structure and color | 
pattern of dorsal shield as in the female; ventral shield 714u in length, 623 in 
width; male ventral shield similar to female except in genital field region; dor- 
sal lengths of the palpal segments: P-I, 25u; P-II, 55u; P-II, 33u; P-IV, 97y; 
P-V, 3lu; dorsal lengths of the distal segments of the first leg: I-Leg-4, “lu; 
I-Leg-5, 104u; I-Leg-6, 128u; structure of palp and legs as described and 
illustrated for the female. 

Holotype: Adult 2, collected in Head Lake, Barry County, Michigan, 

July 12, 1967, 

Allotype: Adult , from Lake Katchiwano near Lakefield, Peterborough 
County, Ontario, August 14, 1969 (collection of the Royal Ontario Museum). 

Paratypes: Three $2, same data as holotype; 12, from Munro Lake, 
Cheboygan County, Michigan, July 18, 1951; 1°, same area as previous collec- 
tion on August 15, 1951; 3 22, from Ocqueoc Lake, Presque Isle County, 
Michigan, July 25, 1951; 12, from North Twin Lake, Mahnomen County, 
Minnesota, July 8, 1969; 19, from Lake Opinicon (Chaffey's Locks), Leeds 
County, Ontario, July 29, 1972; 10, taken in Meach Lake, Gatineau Park, 
Quebec, June 23, 1971; 12, found in Lac Philippe, Gatineau Park near Ottawa, 
August 16, 1971 (these last three collections from the Royal Ontario Museum). 

Discussion: The structure of the palp with its double layered cuticle anterior 
to the setal tubercle of P-IV indicates the relationship of the new species with 
amevicana, olseni and lamellipalpis, and it appears to be most similar to the 
latter. M.marshallae differs most noticeably in its proportionally very long 
P-IV and the lack of setal tubercle development on this segment. 


Cook: North American Mideopsis 115 


9. Mideopsis (Mideopsis) gladiator Habeeb 
(Figures 11-13, 15, 95) 


Mediopsis gladiator Habeeb, 1962. Leaflets Acadian Biol., 25: 1. 

Female: Dorsal shield 714u in length, 63lu in width; dorsal shield with a 
central raised area which terminates in a point (similar but not as high as 
shown for the male, figure 13); figure 95 illustrates the typical color pattern of 
the dorsal shield; ventral shield 790u in length, 722u in width; gonopore 89 
in width; three pairs of genital acetabula; genital field area distinctly raised and 
bearing a few setae; first two pairs of coxae ending in well developed, recurved 
hook-like processes (fig. 11); dorsal lengths of the palpal segments: P-I, 3ly; 
P-II, 62u; P-III, 35u; P-IV, 734; P-V, 37u; setal tubercle on ventral side of 
P-IV only moderately developed (fig. 15); dorsal lengths of the distal segments 
of the first leg: I-Leg-4, 80u; I-Leg-5, lllu; I-Leg-6, 13lu; third and fourth 
legs with several swimming hairs, II-Leg-4 and 5 typically with two swimming 
hairs each. 

Male: Dorsal shield 566 in length, 502u in width; dorsal shield as described 
for the female but the central raised area Somewhat higher; ventral shield 63lu 
in length, 566 in width; except for the genital field area, structure of venter 
as illustrated and described for the female; figure 13 shows a lateral view of 
the body; genital field area projecting more than in the female (best seen in 
lateral view) and its outer edges provided with many more setae (fig. 12); 
gonopore 103 in length; three pairs of genital acetabula; dorsal lengths of the 
palpal segments: P-I, 29u; P-II, 55u; P-III, 3lu; P-IV, 62u; P-V, 33u; dor- 
sal lengths of the distal segments of the first leg: I-Leg-4, 66u; I-Leg-5, 93y; 
I-Leg-6, 117; palp and legs as in the female. 

Habitat and Distribution: This is a stream inhabiting species originally 
described from specimens taken in Dutch Hollow Brook near Owasco, Cayuga 
County, New York. I have not collected this species but have seen material in 
the Royal Ontario Museum which was found in the Indian River at Warsaw Caves, 
Peterborough County, Ontario. 

Discussion: The hook-like endings of the first two pairs of coxae are unique 
among the Mideopsidae. Other than this character, and the somewhat more 
protruding genital field and projection on dorsal shield, it seems rather similar 
to members of the orbicularis-group. 


10. Mideopsis (Mideopsis) crassipes Soar 
(Ficures 23, 29, 30, 32, 97, 98, 100) 


Mideopsis crassipes Soar, 1904. J. Quekett Microsc. Club (s. 2), 9: 107. 
(See Viets, 1956 for additional synonymy. This species had previously been 
reported only from the Palearctic region. ) 

Female: (Given in parentheses are the measurements of a single specimen 
from New Mexico which differs in being much larger than the eastern popula- 
tions and the single specimen from California); dorsal shield 729u-82lu (927) 
in length, 578u-684u (798) in width; dorsal shield oval but decidedly narrower 
at anterior end; ridges on dorsal shield usually well developed; figure 97 shows 
the typical color pattern of the dorsum, but I have one specimen from southern 
Michigan (fig. 98) in which the dorsum is almost entirely dark; ventral shield 
760u-882u (973) in length, 730u-805u (926) in width; ventral shield oval, 
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capitular bay U-shaped; median margins of fourth coxae reduced; epimeroglan- 
dularia 2 lying slightly anterolateral to the genital field in a small indentation 

on each side; a ridge present on each side extending anterolaterally from the 
area of insertion of the fourth legs; continuation of these ridges posterior to the 
fourth legs varying from short to rather long; gonopore 100u-Illlu (1152) in width; 
gonopore flanked by a pair of setae-bearing sclerites; width between outer mar- 
gins of these sclerites 152u-163 (177); figure 29 illustrates the genital field 
region; dorsal lengths of the palpal segments: P-I, 3lu-36u (38); P-II, 62u- 
69u (90u); P-III, 35u-38u (46); P-IV, 83u-93yu (117u); P-V, 34u-38u (431); 
ventral tubercle on P-IV long and directed nearly distally (fig. 30); dorsal 
lengths of the distal segments of the first leg: I-Leg-4, 76u-83yu (117); I-Leg-5, 
93-104 (138); I-Leg-6, 125u-136u (162); figure 32 illustrates these segments; 
there is considerable variation in stockiness of the leg segments, even within a 
Single population; third and fourth legs with swimming hairs. 

Male: Dorsal shield 6624-699 in length, 5324-586 in width; dorsal shield 
as described for the female; ventral shield 707u-730u in length, 638uU-669. in 
width; except for the genital field area, ventral shield as described for the 
female (fig. 25); gonopore 155u-162u in length; three pairs of genital acetabula; 
epimeroglandularia 2 located in a line with the anterior end of the genital field; 
dorsal lengths of the palpal segments: P-I, 29u-3lu; P-II, 60u-64u; P-II, 
35-38; P-IV, 76u-80u; P-V, 34u-35y; dorsal lengths of the distal segments 
of the first leg: I-Leg-4, 83u-86u; I-Leg-5, 97u-100u; I-Leg-6, 137u-139y; 
structure of palp and legs as described and illustrated for the female. 

Habitat and Distribution: This species was originally described from the 
Palearctic region and has a widespread distribution in Europe. It is also known 
from eastern Siberia. In the Old World it has been collected in both lakes and 
streams but in North America only from the latter habitat type. I have collected 
specimens from the following localities: Creek formed by the Yankee Springs, 
Barry County, Michigan (T3N /R10W/S26), September 25, 1959; Duck Creek 
approximately one mile south of Watersmeet, Gogebic County, Michigan, 
August 14, 1960; small stream flowing into St. Froid Lake, Aroostook County, 
Maine, September 3, 1968; Jardine Brook approximately 10 miles southwest of 
St. Quentin, Victoria County, New Brunswick, August 27, 1964; creek beside 
Highway ll, three miles south of Trout Creek, Nipissing District, Ontario on 
May 14, June 1, September 29, 1972 (collections of the Royal Ontario Museum); 
small stream on Routes 11 and 64, two miles east of Ft. Frances, Rainy River 
District, Ontario, June 1l, 1971 (collections of the Royal Ontario Museum); 
Moccasin Creek, Tuolumne County, California, July 24, 1966; one female (the 
specimen whose measurements are given in parentheses), Little Creek on 
Route 15 near Gila Cliff Dwellings National Monument, Catron County, New 
Mexico, October 21, 1970. 

Discussion: It is not certain that the New World and Old World populations 
are conspecific. However, European crassipes exhibits a great deal of varia- 
tion in the proportions of the appendage segments and I cannot find any consis- 
tent differences between the two. The two specimens from western North 
America have the dorsal shield proportionally somewhat wider than is typical 
of the eastern populations (compare figure 100 with figures 97, 98). The 
specimen from California falls within the range of size variation found in the 
eastern populations, but the mite from New Mexico is much larger and P-IV 
is proportionally much longer. This suggests the latter may belong to a 
Separate species or subspecies, but additional specimens will be needed 
before any definite conclusion can be made. 


Cook: . North American Mideopsis 117 


Members of the cvassipes-group are unique among the Mideopsidae in that 
the female gonopore is flanked by a pair of setae-bearing sclerites which are 
separated from the remainder of the ventral shield (fig. 29). Following are 
the descriptions of two additional members of this species group. 


ll. Mideopsis (Mideopsis) laversi, new species 
(Figure 99) 


Female: Dorsal shield 897u (790uU-897) in length, 798u (684uU-798.) in 
width; ridges on dorsal shield varying from well developed to poorly developed 
to completely absent; dorsal shield usually almost rounded or at least not nar- 
rower at anterior end than at posterior end; pigmentation greatly reduced 
(fig. 99); ventral shield 988 (8664-988) in length, 896 (790-896) in width; 
ventral shield oval, its structure similar to that shown for M. crassipes (fig. 
23); gonopore llly (104-118) in width; gonopore flanked by a pair of setae- 
bearing sclerites; width between outer margins of these sclerites 170u (159u- 
1851); three pairs of genital acetabula; structure of genital field as shown for 
the related species (fig. 29); dorsal lengths of the palpal segments: P-I, 4lu 
(38u-41u); P-II, 83u (73u-83u); P-III, 45u (41u-45u); P-IV, 104u (97-104); 
P-V, 38u (354-39); ventral tubercle on P-IV long and directed distally; 
structure of palp similar to that shown in figure 30; dorsal lengths of the distal 
segments of the first leg: I-Leg-4, 100u (87-104); I-Leg-5, 12lu (104-1281); 
I-Leg-6, 149u (1284-162); leg segments variable in degree of stockiness as in 
crassipes; third and fourth legs with swimming hairs. 

Male: Dorsal shield 836u (821-836) in length, 790u (7754-790) in width; 
dorsal shield as in the female; ventral shield 942 (942u-957.) in length, 866 
in width; structure of the ventral shield similar to that shown for crassipes 
(fig. 23) but with a somewhat more rounded outline; gonopore 170yu (170u-1781L) 
in length; three pairs of genital acetabula; dorsal lengths of the palpal segments: 
P-I, 4lu (39-41); P-II, 78u (78u-80u); P-III, 44u (44u-45u); P-IV, 104u 
(104u-106); P-V, 37u (37uU-38); structure of palp similar to that of crassipes 
(fig. 30); dorsal lengths of the distal segments of the first leg: I-Leg-4, lllu 
(108u-llluw); I-Leg-5, 124u (124-128); I-Leg-6, 162u (162u-166); third and 
fourth legs with swimming hairs. 

Holotype: Adult ¢, from bottom gravels in Wages Creek on Highway 1, 
approximately one mile north of Westport, Mendocino County, California, 
October 28, 1970. 

Allotype: Adult o", same data as the holotype. 

Paratypes: One o, same data as the holotype; 2 99, from bottom gravels in 
the South Fork of the Trinity River, Trinity County, California, July 30, 1966; 
1° from the same area on October 27, 1970; 12, from bottom gravels in Ten 
Mile Creek south of Yachats, Lane County, Oregon, August 4, 1966. 

Discussion: Unfortunately, only a few specimens belonging to the crassipes- 
Species group have been collected in the western portion of the United States and 
we do not have a clear picture of the types of variation to be expected. However, 
the specimens here described as laversi seem distinct enough to deserve species 
ranking. The new species differs most noticeably in its rounded dorsal shield 
with the anterior end no more narrowed than the posterior end, and the reduc- 
tion in integumental pigmentation. M. laversi also seems to have a distinctive 
distribution, being presently known from coastal streams at lower elevations 
in Northern California and Southern Oregon. The ridges of the dorsal shield 
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which are "'typical" of the crassipes-group vary from prominent (fig. 99) to 
absent, even within the same population. 


12. Mideopsis (Mideopsis) barri, new species 
(Figures 28, 31, 96) 


Female: Dorsal shield 798 in length, 616 in width; lateral ridges of dorsal 
shield slightly developed and confined to the anterior two-thirds; no color pattern 
on the dorsum (fig. 96); ventral shield 82lyu in length, 729 in width; ventral 
shield oval, edges smooth; capitular bay a rounded V-shape; median margins of 
fourth coxae reduced; epimeroglandularia 2 lying at the edge of the fourth coxae 
well anterior to the genital field; a ridge present on each Side extending anteri- 
orly from the area of insertion of the fourth legs; continuation of these ridges 
posterior to the fourth legs very short; gonopore 103 in width; gonopore flanked 
by a pair of setae-bearing sclerites, width between outer margins of these 
sclerites 177u; three pairs of genital acetabula; dorsal lengths of the palpal seg- 
ments: P-I, 334; P-II, 69u; P-III, 46u; P-IV, ll6u; P-V, 34u; ventral tubercle 
on P-IV extremely long and directed distoventrally; figure 31 shows the propor- 
tions and chaetotaxy of the palp; dorsal lengths of the distal segments of the 
first leg: I-Leg-4, 104u; I-Leg-5, 1l10u; I-Leg-6, 142; fourth legs witha 
single short swimming hair on Segments.4 and 5. 

Male: Unknown. 

Holotype: Adult 2, collected in mosses ona rock in the Gibbon River above 
Virginia Cascades, Yellowstone National Park, Wyoming (temperature 10° C.), 
September 1, 1961. 

Discussion: The structure of the female genital field, with its separated 
setae-bearing sclerites flanking the gonopore places the present species in the 
crassipes group. It differs most noticeably from other members of the group 
in its narrower body, more ventrally directed tubercle on the ventral side of 
P-IV (compare figures 30 and 31) and the reduction in size and number of 
Swimming hairs on the legs. 


13. Mideopsis (Neoxystonotus) reelfootensis (Hoff) 
(Figures 33-39, 101, 102) 


Xystonotus reelfootensis Hoff, 1944. Jour. Tenn. Acad. Sci., 19: 234. 

Male: Dorsal shield 47lu-502u in length, 395u-456u in width; dorsal shield 
with a low central ridge flanked by a deep concavity on each side, the structure 
of which is better shown (fig. 102) than described; the area lateral to the con- 
cavities with a variable number of smaller longitudinal ridges (best indicated 
in the female dorsum, figure 101); three pairs of large glandularia grouped ina 
triangle on each side close to the posterior end; ventral shield 540W-577u in 
length, 532u-608u in width; dorsal rim of ventral shield (area joining the dor- 
sal shield) very wide; posterolateral corners of ventral shield variable, most 
specimens with glandularia tubercles as shown in figure 34 but tubercles vary 
in size and I have a single specimen (fig. 39) in which these structures are for 
all purposes absent; median margins of fourth coxae reduced to median angles 
and separated by the genital field; epimeroglandularia 2 located somewhat 
anterolateral to the genital field; a ridge present on each side extending anteri- 
orly from the region of insertion of the fourth legs; gonopore 63-77 in length; 
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three pairs of genital acetabula; excretory pore flanked by two pairs of glandu- 
laria; dorsal lengths of the palpal segments: P-I, 28u-34u; P-II, 54u-56y; 

P-III, 33u-37u; P-IV, 6lu-66u; P-V, 22-25; setae of palp short and reduced 
in number; figure 36 shows the proportions and chaetotaxy of the palp; dorsal 
lengths of the segments of the fourth leg: IV-Leg-l, 136u-142u; IV-Leg-2, 126u- 
148; IV-Leg-3, 93u-1l6u; IV-Leg-4, 89u-103u; IV-Leg-5, 207-222; IV-Leg-6, 
159-170u; figures 33 and 37 illustrate the proportions and chaetotaxy of the 
fourth leg; third and fourth legs with well developed swimming hairs. 

Female: Dorsal shield 5934-684 in length, 517u-577u in width; dorsal 
shield with a central ridge flanked by a narrow concavity on each side (fig. 101); 
a variable number of smaller longitudinal ridges present lateral to the concavi- 
ties; ventral shield 669u-758y in length, 6534-699u in width; dorsal rim of 
ventral shield very wide; median margins of fourth coxae reduced to median 
angles; epimeroglandularia 2 located well anterolateral to the genital field; 
gonopore 100u-106u in width; three pairs of genital acetabula, these relatively 
wide; excretory pore flanked by two pairs of glandularia; figure 38 illustrates 
the structure of the ventral shield; dorsal lengths of the palpal segments: P-I, 
33-35; P-II, 52u-59u; P-TII, 35u-38u; P-IV, 62u-67u; P-V, 23u-24u; 
figure 35 shows the proportions and chaetotaxy of the palp; dorsal lengths of the 
distal segments of the first leg: I-Leg-4, 834-90u; I-Leg-5, 104u-114u; I-Leg-6, 
114-121; third and fourth legs with well developed swimming hairs. 

Habitat and Distribution: This is a lake and permanent pond inhabiting species 
which was originally described from Reelfoot Lake in extreme northeastern 
Tennessee. I have found it to be a common species in most parts of Florida. 

Discussion: When one looks at the extremes of variation of tubercle develop- 
ment at the posterior end of the male ventral shield (figs. 34, 39), it is difficult 
to believe they are not separate species. However, I have specimens exhibiting 
all degrees of development between these two extremes. The specimen with the 
greatest reduction of the tubercles (fig. 39) also has the segments of the fourth 
leg somewhat more stocky (fig. 37) than is typical of the species (fig. 33), but 
again there is gradation between these two extremes. 


14. Mideopsis (Xystonotus) aspera (Wolcott) 
(Figures 41-43, 48, 103, 104) 


Xyxtonotus asper Wolcott, 1900. Trans. Amer. Microsc. Soc., 21: 186. 
Female: Dorsal shield 517u-577y in length, 418u-486u in width; dorsal 
Shield with a pair of conspicuous lateral ridges which converge posteriorly ina 
somewhat rounded V-shape (fig. 103); color pattern of the dorsum destroyed on 
the cotype slides but specimens from Ontario exhibit right and left color patches 
(fig. 104); ventral shield 478u-653y in length, 5104-578 in width; dorsal rim 

of ventral shield (area joining the dorsal shield) relatively wide (up to 37u 
laterally); edges of ventral shield relatively smooth; color noticeably deeper in 
coxal suture lines; capitular bay a rounded V-shape; median suture lines of 
fourth coxae very short or actually reduced to a median angle (fig. 42); a ridge 
present on each side extending anterolaterally from the region of insertion of 
the fourth legs; genital bay shallow, containing less than one-half length of the 
genital field; gonopore 85u-89u in width; three pairs of genital acetabula; epi- 
meroglandularia 2 located opposite the first pair of acetabula; dorsal lengths of 
the palpal segments: P-I, 27u-30u; P-II, 52u-55y; P-II, 36u-38u; P-IV, 
98-62; P-V, 264-28; P-IV relatively high at proximal end; figure 43 
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illustrates the proportions and chaetotaxy of the palp; dorsal lengths of the 
distal segments of the first leg: I-Leg-4, 62u-69u; I-Leg-5, 72-83; I-Leg-6, 
83-86; figure 41 illustrates these segments; all legs stocky and without 
Swimming hairs. | 

Male: Dorsal shield 47lu in length, 388u in width; dorsal shield as described 
for the female; ventral shield 540yu in length, 47lu in width; except for genital 
field region, ventral shield as described and illustrated for the female; gonopore 
(slightly foreshortened) 103 in length; three pairs of genital acetabula; epimero- 
elandularia 2 located opposite anterior end of second pair of acetabula; dorsal 
lengths of the palpal segments: P-I, 26u; P-II, 46u; P-III, 294; P-IV, 52y; 
P-V, 24u; palp similar to that of female; dorsal lengths of the distal segments 
of the first leg: I-Leg-4, 62u; I-Leg-5, 69; I-Leg-6, 90u; legs as in the 
female. 

Habitat and Distribution: This is a lake inhabiting species which was origi- 
nally described from two females collected in Lake St. Clair, Michigan in 
August, 1893. No additional specimens have been taken in Michigan, but 
specimens of both sexes were taken in Ontario (Chaffey's Locks, Lake Opinicon, 
Leeds County, Ontario (2 males, 2 females, June 27-30, 1972, 1 female, July 27, 
1972). These latter specimens are from the collections of the Royal Ontario 
Museum. 

Discussion: M. aspera and the following three species belong to a species 
group characterized by very pronounced ridges located comparatively far later- 
ally cn the dorsal shield (figs. 103-107). Do not confuse these with the less 
pronounced, more medially placed (often pore free) areas common to other 
members of the subgenus (figs. 108-114). M. aspera differs from other mem- 
bers of its group in being somewhat larger, having a smoother lateral edge of 
the ventral shield, a wider dorsal rim of the ventral shield, a proportionally 
longer P-II and a different habitat type. The other three species are stream 
(or interstitial) inhabitants. Also, as far as is known, the color pattern is 
slightly different in that these pigment centers are separated into right and 
left portions (fig. 104) in aspera, but joined posteromedially (fig. 105) in the 
others. 


15. Mideopsis (Xystonotus) delicata (Habeeb) 
(Figures 40, 44, 46, 47, 105) 


Xystonotus delicatus Habeeb, 1954. Leaflets Acadian Biol., 4 6. 

Female: Dorsal shield 456u-502u in length, 364u-406 in width; dorsal 
shield with a pair of conspicuous lateral ridges which converge posteriorly in 
a somewhat rounded V-shape (fig. 105); color pattern consisting of right and 
left patches which fuse medially in the posterior portion of the dorsal shield; 
ventral shield 502u-562u in length, 410u-441lu in width; dorsal rim of ventral 
shield relatively narrow (only up to 20u in width laterally); edges of ventral 
shield tending to be somewhat irregular (fig. 40); color noticeably deeper on 
the fourth coxae and in the coxal suture lines; capitular bay a rounded V-shape; 
median suture lines of fourth coxae short; a ridge present on each side extending 
anterolaterally from the area of insertion of the fourth legs; genital bay shallow, 
containing considerably less than one-half the genital field; gonopore 66u-80u 
in width; three pairs of genital acetabula; epimeroglandularia 2 located opposite 
the second pair of acetabula; dorsal lengths of the palpal segments: P-I, 22u- 
24u; P-Il, 34u-38u; P-III, 26u-28u; P-IV, 48u-54u; P-V, 20u-2lu; P-II 
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proportionally rather short; figure 44 shows the proportions and chaetotaxy of 
the palp; dorsal lengths of the distal segments of the first leg: I-Leg-4, 55yu- 
62u; I-Leg-5, 66u-72u; I-Leg-6, 85u-92u; figure 47u shows these segments; 
legs stocky and without swimming hairs. 

Male: Dorsal shield 395u-433y in length, 312uU-338u in width; dorsal shield 
as described for the female; ventral shield 449u-47lu in length, 3654-380 in 
width; except for genital field region, ventral shield as described for the female; 
gonopore (somewhat foreshortened) 74-8ly in length; three pairs of genital 
acetabula; epimeroglandularia 2 located in a line with the posterior end of the 
first or anterior end of the second acetabula; dorsal lengths of the palpal seg- 
ments: P-I, 26u-27yu; P-I, 34u-36u; P-III, 24u-26u; P-IV, 47u-49u; P-V, 
20u-21u; structure of palp as in female; dorsal lengths of the distal segments 
of the first leg: I-Leg-4, 6lu-63u; I-Leg-5, 66u-69u; I-Leg-6, 88u-90u; legs 
as in female. 

Habitat and Distribution: This species is an inhabitant of cold brooks and 
rivers and was originally described from streams in the vicinity of Grand Falls, 
New Brunswick. I have taken this species in streams near the type locality 
(headwaters of the Grand River on Route 17, and Jardine Brook -- both in 
Victoria County, New Brunswick, September 3, 1968). The temperature in 
these two streams was 119 C. I have also taken it in the following localities: 
Middlebury River, Addison County, Vermont, August 31, 1968 (temperature 
15° C.); Miner River above Miner's Falls, Alger County, Michigan, August 27, 
1959 (temperature 15° C.); headwaters of the Cranberry River on County Road 
219, Ontonagon County, Michigan (T50N/R41W/S29), July 3, 1969 (temperature 
Is? Can, 

Discussion: The paired ridges present on the dorsal shield place this species 
in the aspera group. See the discussion section under aspera for characters 
which will separate it from delicata. The present species seems most closely 
related to the following, M. interstitialis, but differs in being larger, having a 
more deeply pigmented color pattern and a different habitat type. The present 
species is also related to M. vicina but can be most easily distinguished by 
differences in the posterior end of the female ventral shield (compare figures 
40, 54). 


16. Mideopsis (Xystonotus) interstitialis, new species 
(Figures 45, 49-51, 107) 


Female: Dorsal shield 395u (3954-4581) in leneth, 304u (2894-334) in 
width; dorsal shield with a pair of conspicuous lateral ridges which converge 
posteriorly into a somewhat rounded V-shape; color pattern consisting of right 
and left patches which fuse medially in the posterior portion of the dorsal shield; 
this color pattern tending to be very light (fig. 107); ventral shield 434u (42lu- 
486.) in length, 338u (334u-395)) in width; dorsal rim of ventral shield rela- 
tively narrow (up to 18 in width laterally); edges of ventral shield tending to be 
smooth (fig. 45); venter without a color pattern; capitular bay a rounded V-shape; 
median suture lines of fourth coxae short; a ridge present on each side extending 
anterolaterally from the region of insertion of the fourth legs; genital bay shal- 
low, most of genital field not lying in the genital bay; gonopore 63 (59uU-63,) 
in width; three pairs of genital acetabula; dorsal lengths of the palpal segments: 
P-I, 23 (22u-24y); P-II, 37u (35u-40u); P-III, 22u (22u-26u); P-IV, 50pu 
(454-52); P-V, 2lu (2lu-22.u); figure 50 illustrates the proportions and 
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chaetotaxy of the palp; dorsal lengths of the distal segments of the first leg: 
I-Leg-4, 54u (54u-58); I-Leg-5, 69u (66u-731); I-Leg-6, 83u (83u-87,); 
figure 49 shows the proportions and chaetotaxy of these segments: legs stocky, 
Swimming hairs absent. 

Male: Dorsal shield 350u (327u-350) in length, 258u (254u-274.) in width; 
dorsal shield as described for the female; ventral shield 388u (364uU-399,) in 
length, 297u (293-308) in width; except for genital field area, structure of 
ventral shield as in the female; gonopore (Somewhat foreshortened) 50u (50u- 
58) in length; three pairs of genital acetabula; epimeroglandularia 2 located in 
a line with the posterior end of the first acetabula (fig. 51); dorsal lengths of the 
palpal segments: P-I, 20u (20u-21); P-II, 36u (33u-37u); P-III, 25u (23u- 
26); P-IV, 45u (41-48); P-V, 19u (18 u-21u); morphology of pale as inthe 
female; dorsal lengths of the distal segments of the first leg: I-Leg-4, 50u 
(47u- 53 1): I-Leg-5, 63 (6lu-67); I-Leg-6, 86u (80u-86.); legs as in female. 

Holotype: Adult °, from a gravel bar in the Jack's Fork River at junction 
with Alley Spring, Shannon County, Missouri, July 14, 1961 (river temperature 
279 C., spring temperature 14° C.). 

Allotype: Adult 0, same data as holotype. 

Paratypes: Two 90", same data as holotype; 1°, 2 99, taken ina gravel bar 
in the Black River on County Road CC approximately five miles west of Gads 
Hill, Reynolds County, Missouri, July 8, 1960: 12, from a gravel bar in the 
St. Francis River at State Camp "Sam A. Baker'', Wayne County, Missouri, 
July 9, 1960 (temperature 28° C. in holes dug in the gravel bar); 1 o, same data 
as preceding collection, on June 26, 1961; 1, found ina gravel bar in the 
Meramec River approximately 11 miles northeast of Salem, Dent County, 
Missouri, July 19, 1960 (temperature 22° C.); 19, from Little Back Creek, on 
route 39 three miles from the West Virginia border, Bath County, Virginia, 
July 25, 1964; 10, 2 99, from gravel deposits in a stream near Griffen (on 
Route 8 three miles from the Warren County line), Hamilton County, New York, 
August 19, 1964; 2 oO, 12, same locality on August 30, 1968 (temperature 
17? CU). 

Discussion: The new species is the only interstitial member of the aspera 
group. It also differs in being much smaller and having reduced pigmentation 
on both the dorsal and ventral shields. 


17. Mideopsis (Xystonotus) vincina, new species 
(Figures 52, 54, 56, 58, 106) 


Female: Dorsal shield 494u in length, 406u in width; dorsal shield with a 
pair of conspicuous lateral ridges which converge posteriorly into a somewhat 
rounded V-shape; color pattern consisting of right and left patches which fuse 
medially in posterior portion of dorsal shield as shown for the male (fig. 106); 
ventral shield 536 in length, 47lu in width; dorsal rim of ventral shield rela- 
tively wide (28 laterally); edges of ventral shield tending to be wavy and with 
well developed projections at posterior end (fig. 54); venter heavily pigmented; 
capitular bay a rounded V-shape; median suture lines of fourth coxae short; 

a ridge present on each side extending anterolaterally from the region of inser- 
tions of the fourth legs; genital bay shallow, most of the genital field not lying 
in the genital bay; gonopore 78 in width; three pairs of genital acetabula; 
raised area flanking the gonopore relatively wide; dorsal lengths of the palpal 
segments: P-I, 25u; P-II, 39u; P-III, 294; P-IV, 554; P-V-, 2lu; figure 52 
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shows the proportions and chaetotaxy of the palp; dorsal lengths of the distal 
segments of the first leg: I-Leg-4, 6lu; I-Leg-5, 69u; I-Leg-6, 85; leg 
segments stocky, Swimming hairs absent. 

Male: Dorsal shield 410u in length, 334u in width; dorsal shield as described 
for the female but groupings of the body pores (fig. 106) unusual; ventral shield 
486u in length 410u in width; except in structure of the posterior end, male 
similar to that illustrated and described for the female; dorsal rim of ventral 
Shield 34u in width laterally; gonopore (somewhat foreshortened) 78u in length; 
three pairs of genital” acetabula; posterior end of ventral shield lacking the pro- . 
nounced projections exhibited by the female (more as in the female of the related 
species, figure 40); epimeroglandularia 2 located in a line with the posterior end 
of the first acetabula; dorsal lengths of the palpal segments: P-I, 2lu; P-II, 35y; 
P-III, 284; P-IV, 52 u: P-V, 20u; palp similar to that illustrated for the female: 
dorsal lengths of the distal segments of the first leg: I-Leg-4, 59u; I-Leg-5, 
66u; I-Leg-6, 83; legs as in the female. 

Holotype: Adult 2, collected in the Cowpasture River on County Road 629 
approximately three miles northeast of McClung, Bath County, Virginia, 
September 9, 1968 (temperature 19° C.). 

Allotype: Adult o*, same data as holotype. 

Discussion: The new species differs most noticeably from other members 
of the aspera group in the structure of the posterior end of the female ventral 
shield (compare figure 54 with figures 40, 42, 45). The male does not exhibit 
the projections at the posterior end, but in the one known specimen the pores 
of the dorsal shield show a clustering into distinct groups which have a common 
internal opening (fig. 106). These clusters are either much less pronounced or 
absent in males of other species. 


| 18. Mideopsis (Xystonotus) lamprima, new species 
(Figures 59-61, 109) 


Female: Dorsal shield 582yu in length, 47lu in width; dorsal shield with a 
narrow median ridge and two pairs of low, more laterally placed longitudinal 
ridges; glandularia located on most lateral pair of ridges; longitudinal striations 
prominent; figure 109 shows the color pattern and arrangement of the ridges of 
the dorsum; ventral shield 650u in length, 547 in width; edges of ventral shield 
somewhat irregular; fourth coxae pigmented; capitular bay V-shaped; median 
suture lines of fourth coxae reduced; a ridge present on each side extending 
anterolaterally from area of insertion of the fourth legs; continuations of the 
latter ridges extending well posterior to the insertions of the fourth legs; geni- 
tal bay shallow, with much less than one-half the genital field located in it; 
gonopore 85 in width; three pairs of genital acetabula; epimeroglandularia 2 
located in a line with the anterior end of the gonopore (fig. 60); dorsal lengths 
of the palpal segments: P-I, 274; P-II, 48u; P-III, 38u; P-IV, 684; P-V, 28u; 
figure 61 illustrates the proportions and chaetotaxy of the palp; dorsal lengths 
of the distal segments of the first leg: I-Leg-4, 76u; I-Leg-5, 90u; I-Leg-6, 
107; figure 59 shows these segments; swimming hairs absent. 

Male: Unknown. 

Holotype: Adult $, collected in mosses on rocks ina small stream at Cowen's 
Gap State Park, Fulton County, Pennsylvania, May 21, 1961 (temperature 9° C.). 

Discussion: The structure of the dorsal shield, with its five longitudinal 
ridges (fig. 109) is diagnostic. 
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19. Mideopsis (Xystonotus) robusta (Habeeb) 
(Figures: 53, 55500 7, 2620110) 


Xystonotus robustus Habeeb, 1954. Leaflets Acadian Biol., 4: 6. 

Female: Dorsal shield 753u-790u in length, 562uU-593yu in width; dorsal 
shield with a pair of long, more or less unpigmented depressions forming a 
narrow V-shape; longitudinal striations prominent in the area flanking this '"'V"; 
figure 110 shows the structure and color pattern of the dorsal shield; ventral 
shield 7754-836 in length, 729u-760u in width; dorsal rim of ventral shield 
very wide (60u-74u in width laterally); edges of ventral shield relatively 
smooth; color patches of venter consisting of two pairs of small pigmented 
areas near the anterior end (fig. 57); capitular bay V-shaped; median suture 
lines of fourth coxae short, reduced nearly to median angles; a ridge present 
on each side extending anterolaterally from region of insertion of the fourth 
legs; genital bay very shallow, containing very little of the genital field; gono- 
pore 96u-110u in width; three pairs of genital acetabula; epimeroglandularia 2 
located in a line with the anterior end of the gonopore; dorsal lengths of the 
-palpal segments: P-I, 3lu-33u; P-II, 49u-54u; P-ITI, 38u-4lu; P-IV, 69u- 
77; P-V, 274-28; figure 53 shows the proportions and chaetotaxy of the palp; 
dorsal lengths of the distal segments of the first leg: I-Leg-4, 80u-89y; 
I-Leg-5, 90u-100u; I-Leg-6, 1074-122; figure 55 illustrates these segments; 
Swimming hairs absent. 

Male: Dorsal shield 638u in length, 517u in width; dorsal shield as described 
for the female; ventral shield 716u in length, 653 in width; except for genital 
field region, ventral shield as described for the female; gonopore 133, in length; 
three pairs of genital acetabula; epimeroglandularia 2 located opposite anterior 
end of gonopore (fig. 62); dorsal lengths of the palpal segments: P-I, 33; P-II, 
47u; P-III, 38u; P-IV, 664; P-V, 26u; morphology of palp as in the female; 
dorsal lengths of the distal segments of the first leg: I-Leg-4, 93u; I-Leg-5, 
104; I-Leg-6, 138u; leg segments proportionally somewhat longer than in 
female but otherwise similar. 

Habitat and Distribution: This species occurs in ponds and small lakes. It 
is uncommon but has a wide distribution in Northeastern North America. 
Habeeb (1954) records it from two localities in New Brunswick and from a pond 
in New Jersey. I have taken single specimens in the swampy end (pond condi- 
tions) of Wall Lake, Barry County, Michigan, September 1, 1955 and from a 
small lake along Highway US 71 approximately six miles south of entrance to 
Itasca State Park, Hubbard County, Minnesota, June 23, 1954. The collections 
of the Royal Ontario Museum contain a single specimen found in a pond beside 
Route 11, 2.5 miles east of Smooth Rock Falls, Cochrane District, Ontario, 
June 26, 1971. 

Discussion: The relatively large size, wide dorsal rim of the ventral shield, 
and characteristic ridges, color pattern and longitudinal striations of the dor- 
sal shield are diagnostic. M. lamprima has a somewhat similar color pattern 
but has a different arrangement of the dorsal ridges (compare figures 109, 110). 
Also, with the exception of M. aspera, it is the only ''standing water" species 
known for the subgenus. 
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20. Mideopsis (Xystonotus) wolcotti, new species 
(Figures 63-65, 108) 


Male: (Only two specimens of this species have been collected and one of 
these was left in KOH for 48 hours, distorting it too much to permit accurate 
measurements); dorsal shield 562u in length, 426 in width; dorsal shield with 
a V-shaped area of smaller pores which is only slightly raised laterally (fig. 
108); dorsum without striations or a distinct color pattern; ventral shield 592u 
in length, 522u in width; dorsal rim of ventral shield (area joining the dorsal 
shield) of only moderate width (approximately 30 laterally); edges of ventral 
shield somewhat irregular; no ventral color pattern; capitular bay a rounded 
V-shape; median suture lines of fourth coxae short (fig. 63); a ridge present on 
each side extending anterolaterally from the region of insertion of the fourth 
legs; genital bay of moderate depth, containing approximately one-half of the 
genital field; gonopore 118u in length; three pairs of genital acetabula; epimero- 
elandularia 2 located in a line with the anterior pair of acetabula; dorsal lengths 
of the palpal segments: P-I, 27u; P-II, 48u; P-III, 374; P-IV, 67u; P-V, 24u; 
figure 64 shows the structure of the palp; dorsal lengths of the distal segments 
of the first leg: I-Leg-4, 72u; I-Leg-5, 86u; I-Leg-6, 112u; figure 65 illustrates 
these segments; leg segments stocky, Swimming hairs absent. 

Female: Unknown. © 

Holotype: Adult o, collected in Glass Creek near its source (T2N/R9W/S’7), 
Barry County, Michigan, July 27, 1959. 

Paratype: One &%, from Power's Creek near Hastings (T4N/R9W /S32), 

Barry County, Michican, May i5,. 1967. 

Discussion: The present species seems most closely related to the European 
member of the subgenus, M. willmanni Viets. The North American species is 
smaller, has the V-shaped marking on the dorsal shield more widely separated . 
at the posterior end, and has a somewhat longer median margin of the fourth 
coxae. Among the North American species M. wolcotti seems most related to 
the following two forms from interstitial waters, M. sabulonis and M. paramecia, 
but differs in being proportionally wider, having a shorter median margin of 
the fourth coxae, and a deeper genital bay. 


21. Mideopsis (Xystonotus) sabulonis, new species 
(Figures 66-69, 111) 


Female: Dorsal shield 525 (5254-566) in length, 410u (410u-441y) in 
width; dorsal shield with a V-shaped area, bearing smaller pores, which is 
slightly raised laterally; color pattern and longitudinal striations absent (fig. 
111); ventral shield 578u (5784-6082) in length, 456u (448-479) in width; 
dorsal rim of ventral shield (area joining the dorsal shield) narrow (approxi- 
mately 17 in width laterally); edges of ventral shield relatively smooth; no 
ventral color pattern; capitular bay a rounded V-shape; tips of first coxae 
extending slightly beyond anterior edge of body; median suture lines of fourth 
coxae of moderate length (fig. 67); a ridge present on each side extending 
anterolaterally from region of insertion of the fourth legs; distance between 
these ridges in area of insertion of the fourth legs 318u (3034-318); genital 
bay shallow, enclosing only a small portion of the genital field; gonopore 63u 
(63-68) in width; three pairs of genital acetabula; epimeroglandularia 2 
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located in a line with the first pair of acetabula; dorsal lengths of the palpal 
segments: P-I, 26u (244-26); P-II, 46 (42u-46); P-III, 34u (34u-35,); 
P-IV, 59u (59u-63); P-V, 22u (2lu-24.); figure 66 illustrates the proportions 
and chaetotaxy of the palp; dorsal lengths of the distal segments of the first leg: 
I-Leg-4, 72u (72u-76u); I-Leg-5, 86 (86u-88); I-Leg-6, 117 (117-1221); 
figure 69 shows these segments; leg segments stocky, swimming hairs absent. 

Male: Dorsal shield 547 in length, 425u in width; dorsal shield as described 
for the female; ventral shield 592u in length, 4564 in width; except for genital 
field region, ventral shield as described and illustrated for the female; width 
between ridges in area of insertion of the fourth legs 310u; gonopore 96 in 
length; epimeroglandularia 2 located in a line with the posterior end of the first 
acetabula (fig. 68); dorsal lengths of the distal segments of the first leg: I-Leg-4, 
76; I-Leg-5, 87; I-Leg-6, 117; legs as described and illustrated for the 
female. : 

Holotype: Adult 2, collected in a gravel bar in a tributary of the Jackson 
River approximately 1.5 miles south of Bacova, Bath County, Virginia, May 19, 
1961. 

Allotype: Adult o, same data as holotype. 

Paratypes: Two 22, same data as holotype. 

Discussion: M. sabulonis is most closely related to the following species, 

M. paramecia (see discussion under the latter). It also has some affinities 

with M. wolcottz but differs as follows: M. sabulonis is proportionally narrower 
with a smooth edge on the ventral shield. The present species also has a much 
longer median margin on the fourth coxae and a shallower genital bay. There 

is also a habitat difference, for the present species is an interstitial water form. 


22. Mideopsis (Xystonotus) paramecia, new species 
(Figures 70, 112) 


Female: Dorsal shield 486 (47lu-486.) in length, 358u (334uU-3581u) in 
width; dorsal shield with a V-shaped area, bearing smaller pores, which is 
slightly raised laterally; color pattern and longitudinal striations absent (fig. 
112); ventral shield 532u (502-532) in length, 395 (365u-395) in width; 
dorsal rim of ventral shield (area joining the dorsal shield) narrow (13-17) 
in width; edges of ventral shield relatively smooth; color absent from ventral 
shield; capitular bay a rounded V-shape; tips of first coxae projecting beyond 
anterior end of body; median suture lines of fourth coxae relatively long (fig. 
70); a ridge present on each side extending anterolaterally from area of inser- 
tion of the fourth legs; distance between these ridges in the area of insertion of 
the fourth legs 266u (244u-266); genital bay shallow, enclosing only a small 
portion of the genital field; gonopore 57 (52u-57u) in width; three pairs of 
genital acetabula; epimeroglandularia 2 placed in a line with the anterior end 
of the gonopore; dorsal lengths of the palpal segments: P-I, 24u (24u-25y); 
P-II, 38u (36u-38); P-III, 28u (28u-30u); P-IV, 55u (52u-55y); P-V, 2lu 
(194-221); dorsal lengths of the distal segments of the first leg: I-Leg-4, 69. 
(63u-691); I-Leg-5, 80u (74uU-80); I-Leg-6, 1044 (96u-104u); structure of 
palp and legs similar to that described and illustrated for the preceding species, 
M. sabulonis. 

Male: Unknown. 

Holotype: Adult 2, collected in gravel deposits of a stream at Perry City 
(Junction of Route 228 and Town Line Road), Schuyler County, New York, 
August 29, 1968. 
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Paratypes: One 2, same data as holotype; 1°, from a gravel bar in the North 
Branch of the Meduxnekeag River at Monticello, Aroostook County, Maine, 
August 28, 1964. 

Discussion: The present species is most closely related to M. sabulonis, 
both of which are interstitial water species occuring in Eastern North America. 
M. paramecia differs most noticeably in its proportionally much narrower body 
and much longer medial margins of the fourth coxae (compare figures 67, 70). 


23. Mideopsis (Xystonotus) pumila Cook 
(Figures 72-75, 113) 


Mideopsis pumila Cook, 1974. Mem. Amer. Ent. Inst., 21: 464. 
Herbsmideopsis pumila Habeeb, 1975. Leaflets Acadian Biol., 64: 3. 

Female: Dorsal shield 364 in length, 2854 in width; dorsal shield oval, 
dorsal shield with an area of smaller pores in the form of a rounded V-shape; 
pigmentation absent; figure 113 shows the structure of the dorsal shield; eye 
pigment reduced; ventral shield 426 in length, 319u in width; capitular bay 
V-shaped; first and second coxae projecting beyond the end of the body; median 
suture lines of third and fourth coxae well developed, those of the fourth coxae 
proportionally very long; a ridge present on each side extending anteriorly from 
the region of insertion of the fourth legs; genital bay relatively deep and enclos- 
ing somewhat more than one-half the genital field; gonopore 33 in width; three 
pairs of genital acetabula; gland portion of epimeroglandularia 2 absent, gland 
portion of epimeroglandularia 1 reduced (fig. 73); two pairs of small cup-like 
structures present immediately lateral to the lateral edges of the fourth coxae; 
dorsal lengths of the palpal segments: P-I, 17u; P-II, 27u; P-III, 2lu; P-IV, 
44; P-V, 15; palpal chaetotaxy reduced; the unusual proportions of the palp 
better illustrated (fig. 75) than described; dorsal lengths of the distal segments 
of the first leg: I-Leg-4, 4lu; I-Leg-5, 52u; I-Leg-6, 74; figure 72 shows 
these segments; leg segments very stocky, swimming hairs absent. 

Male: Dorsal shield 349u-410u in length, 2734-304 in width; dorsal shield 
as described for the female; ventral shield 403u-47lu in length, 307uU-312u in 
width; except for genital field area, ventral shield as shown and described for 
the female; gonopore 50u-59yu in length; three pairs of genital acetabula; 
figure 74 illustrates the morphology of the genital field; dorsal lengths of the 
palpal segments: P-I, lou-l7u; P-II, 28u-30u; P-III, 2lu-22u; P-IV, 42u- 
47; P-V, 16u-20u; dorsal lengths of the distal segments of the first leg: 
I-Leg-4, 4lu-45u; I-Leg-5, 554-65; I-Leg-6, 76u-9lu; structure of palp and 
legs as in the female. 

Habitat and Distribution: This is an interstitial water species which has been 
taken in sand and gravel deposits of streams in Wyoming, Montana and Oregon. 

Discussion: M. pumila and the following species, M. pallida, are members 
of a very distinct species group characterized by the projecting anterior coxae, 
broad median margins of the fourth coxae; reduction in size of epimeroglandu- 
laria 1 and loss of epimeroglandularia 2, and presence of two pairs of small 
cup-like structures lateral to the lateral margins of the fourth coxae. See 
discussion section under the following species for characters which will 
separate the two. 

Habeeb (1975) has proposed the new genus Herbsmideopsis for pumila. He 
states that it differs from Xystonotus in its relatively shorter leg segments, 
long median margin of the fourth coxae and 'more evolved design of the process 
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on the venter of the P. IV''. A glance at the drawings of I-Leg-4-6 of other 
species of Xystonotus, especially Habeeb's own species, delicata (fig. 47), 

will indicate that degree of leg stockiness is only a species character. The 
length of the median margins of the fourth coxae is at first striking when com- 
pared to the type species of Xystonotus (fig. 42). However, another interstitial 
species, M. paramecia, has median margins of the fourth coxae nearly as long 
as in pumila. The North American species exhibit a graded series as far as 
length of the median margins of the fourth coxae is concerned from that of 
pumila to the median angles found in aspera (see figures 73, 70, 67, 40, 42). 
The palp of pumila is unusual (fig. 75) but that of the closely related species 
(fig. 78), except for a slightly reduced chaetotaxy, is not very different from 
other members of the subgenus Xystonotus. Although M. pumila and the 
related M. pallida are not really distinct in any of the characters mentioned by 
Habeeb, they are unusual in that there has been a loss of the gland portion of 
epimeroglandularia 2. However, the absence of the gland portion of the glandu- 
laria is also found in other interstitial water mites (certain Feltria, and 
Sitygomamersopsis), and does not seem to justify generic separation. The two 
pairs of cup-like structures flanking the fourth coxae are unique among the 
Mideopsidae, but again do not seem to be a difference profound enough to estab- 
lish a new genus. For the reasons discussed Herbsmideopsis is placed in 
synonymy with Mideopsis and tentatively in synonymy with Xystonotus. 


24. Mideopsis (Xystonotus) pallida, new species 
(Figures 76-78, 114) 


Female: Dorsal shield 393u (3804-410) in length, 308 (304u-319,) in 
width; dorsal shield similar to that described for pumila but the arms of the 
V-shaped marking tend to be farther apart (compare figures 113, 114); integu- 
mental pigmentation absent, eye pigment reduced; ventral shield 47lu (433u- 
471) in length, 338 (3344-350) in width; capitular bay V-shaped; first and 
second coxae projecting beyond anterior end of the body; median suture lines 
of third and fourth coxae well developed, and those of the fourth coxae long; a 
ridge present on each side extending anterolaterally from the area of insertion 
of the fourth legs; genital bay well developed, enclosing approximately one- 
half of the genital field; gonopore 4lu (4lu-43) in width; three pairs of genital 
acetabula; gland portion of epimeroglandularia 1 reduced, that of epimeroglan- 
dularia 2 absent but associated setae present to indicate the former location; 
two pairs of small cup-like structures located immediately lateral to the pos- 
terolateral margins of the fourth coxae; figure 77 illustrates the structure of 
the ventral shield; dorsal lengths of the palpal segments: P-I, 17u (17u-20,); 
P-II, 3lu (3lu-34u); P-III, 24u (24u-26u); P-IV, 5lu (50u-52u); P-V, 20u 
(204-21); ventral tubercle on P-IV truncate at tip and more widely separated 
from the distal portion of the segment than in the related species (compare 
figures 75, 78); dorsal lengths of the distal segments of the first leg: I-Leg-4, 
45. (43u-45); I-Leg-5, 60u (60-621); I-Leg-6, 82 (82u-85.u); figure 76 
shows the proportions and chaetotaxy of these segments; swimming hairs absent. 

Male: Unknown. 

Holotype: Adult 2, collected in a gravel bar in Whitewater Creek approxi- 
mately five miles northeast of Glenwood, Catron County, New Mexico, July 13, 
1966. 

Paratypes: Two $2, same data as holotype. 
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Discussion: The new species is most closely related to M. pumila Cook. 
M. pallida differs most noticeably in the structure of the palp, with the ventral 
tubercle on P-IV truncate and more removed from the distal portion of the 
segment. Also, P-V is distinctly longer in the new species (compare figures 
15, 18s 


25. Mideopsis (?Xystonotus) expositor (Habeeb) 
(Figure 71) 


Xystonotus expository Habeeb, 1963. Leaflets Acadian Biol., 33: 4. 

I have not seen the type material on which this species was based and have 
not collected specimens which can be assigned to it. The swimming hairs 
described by Habeeb plus the unusual arrangement of the ''prominent lines" on 
the dorsal shield (fig. 71) are not what one would expect in a member of the 
subgenus Xystonotus, and its placement remains uncertain. 

Following is Habeeb's description (figure 71 is a copy of the only illustration 
included): XYSTONOTUS EXPOSITOR, n. sp., female; related and close to 
Xystonotus Willmanni Viets, but differing in being larger, in having finer, less 
prominent lines in the dorsal shield -- definitely not forming a ''V"' design, and 
in having two or three vestigial swimming hairs on ends of segments 3, 4, 5 of 
legs II, Il and IV; dorsum measuring 870 by 775 microns (L by W); genital slit 
185 microns (L); IV L. 6 180 microns (L); see figure 8 (note: this is figure 7] 
of the present paper); male except for being smaller with a narrower genital 
opening is similar to the female; dorsum 760 by 685 microns (L by W); IV L. 6 
165 microns (L). CALIFORNIA: In brook of San Antonio Canyon, 2 miles north 
of village of Mt. Baldy, Los Angeles Co., August 12, 1963. Same brook 2 miles 
south of village of Mt. Baldy, August 12, 1963. 

Habeeb (1967) in his "Check List of North American Water-Mites" names a 
new subspecies, Collzerz, under expository, stating that it differed from the 
typical subspecies in lacking swimming hairs. Habeeb seems to have a some- 
what less than modern subspecies concept for the new ''subspecies"’ was also 
collected in San Antonio Canyon. Later, Habeeb (1974) raised Collieri to the 
rank of species. 

Hopefully, future collecting at or near the type locality will produce speci- 
mens which will allow an adequate description of expository, determine its 
subgeneric placement with certainty, and determine the status of colliert. 
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diagramatic drawing of the dorsal shield of a member of the Mideopsis 


orbicularis group 
Mideopsis jacunda n. sp. 
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Fig. i 


Fig. 2, palp, male; Fig. 3, I-Leg-4-6, male. 


Mideopsis borealis borealis Habeeb Fig. 4, ventral shield, male; Fig. 5, 


I-Leg-4-6, male. 
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Mideopsis fibrosa Lundblad Fig. 6, palp, female; Fig. 8, I-Leg-4-6, female; 


Mideopsis jacunda n. sp. Fig. 7, ventral shield 


Fig. 9, ventral shield, female. 
Mideopsis borealis borealis Habeeb Fig. 10, palp, male. 
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field, male; Fig. 13, lateral view, male; Fig. 15, palp, female. 


Mideopsis gladiator Habeeb Fig. ll, ventral shield, female; Fig. 12, genital 
Mideopsis americana Marshall Fig. 14, ventral shield, female. 
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; Fig. 19, I-Leg-4-6, 


g. 17, ventral shield, female; 


Mideopsis olsenin. sp. Fi 


female; Fig. 21, palp, female. 
Mideopsis americana Marshall Fig. 16, palp, female; Fig. 18, I-Leg-4-6, 


female. 
Mideopsis lamellipalpis Lundblad Fig. 20, ventral shield, male. 
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Mideopsis marshallae n. sp. Fig. 22, palp, female; Fig. 23, ventral shield, 
female; Fig. 26, I-Leg-4-6, female. 

Mideopsis lamellipalpis Lundblad Fig. 24, palp, male; Fig. 27, I-Leg-4-6, 
male. 

Mideopsis crassipes Soar Fig. 25, ventral shield, male. 
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Mideopsis barrin. sp. Fig. 28, ventral shield, female; Fig. 31, palp, female. 

Mideopsis crassipes Soar Fig. 29, genital field, female; Fig. 30, palp, female; 
Fig. 32, I-Leg-4-6, female. 

Mideopsis reelfootensis (Hoff) Fig. 33, fourth leg, male. 
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(Hoff) Fig. 34, ventral shield, male; Fig. 35, palp, 


female; Fig. 36, palp, male; Fig. 37, fourth leg, male; Fig. 38, ventral 


Mideopsis reelfootensis 
Shield, female. 
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Mideopsis reelfootensis (Hoff) Fig. 39, ventral shield, male. 

Mideopsis delicata (Habeeb) Fig. 40, ventral shield, female. 

Mideopsis aspera (Wolcott) Fig. 41, I-Leg-4-6, female; Fig. 42, ventral 
shield, female; Fig. 43, palp, female. 
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genital field, male. 
, genital field, 


Fig. 46 
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Habeeb) Fig. 44, palp, female; 


( 


male; Fig. 47, I-Leg-4-6, female. 
Mideopsis aspera (Wolcott) Fig. 48, genital field, male. 


-4-6, female; Fig. 50, palp, female; Fig. 51 


I- Leg 


Mideopsis interstitialis n. sp. Fig. 45, ventral shield, female; Fig. 49 
Mideopsis delicata 
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Mideopsis vicina n. sp. Fig. 52, palp, female; Fig. 54, ventral shield, female; 
Fig. 06, I-Leg-4-6, female; Fig. 58, genital field, male. 

Mideopsis robusta (Habeeb) Fig. 53, palp, female; Fig. 55, I-Leg-4-6, female; 
Fig. 57, ventral shield, female. 
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Mideopsis lamprima n. sp. Fig. 59, I-Leg-4-6, female; Fig. 60, ventral 
Shield, female; Fig. 61, palp, female. 

Mideopsis robusta (Habeeb) Fig. 62, genital field, male. 

Mideopsis wolcottin. sp. Fig. 63, ventral shield, male; Fig. 64, palp, male; 
Fig. 65, I-Leg-4-6, male. 
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Mideopsis sabulonis n. sp. Fig. 66, palp, female; Fig. 67, ventral shield, , 
female; Fig. 68, genital field, male; Fig. 69, I-Leg-4-6, female. 

Mideopsis paramecia n. sp. Fig. 70, ventral shield, female. 

Mideopsis expositor (Habeeb) Fig. 71, dorsal view, female (after Habeeb, 1963). 
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Mideopsis pumila Cook Fig. 72, I-Leg-4-6, female; Fig. 73, ventral shield, 
female; Fig. 74, genital field, male; Fig. 75, palp, female. 

Mideopsis pallida n. sp. Fig. 76, I-Leg-4-6, female; Fig. 77, ventral shield, 
female; Fig. 78, palp, female. 
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Photographs of dorsal shields. Figs. 79-86, variation found in M. borealis 
borealis Habeeb; Fig. 87, M. borealis californica n. ssp. 
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Photographs of dorsal shields. Fig. 88, M. lamellipalpis Lundblad (northern 
lake); Fig. 89, M. lamellipalpis Lundblad (Ozark stream); Fig. 90, M. 
marshallae n. sp.; Fig. 91. M. americana Marshall; Fig. 92, M. fibrosa 
Lundblad; Fig. 93, M. jacunda n. sp.; Fig. 94, M. olsenin. sp.; Fig. 95, 
M. gladiator Habeeb (female); Fig. 96, M. barrin. sp. 


146 


Contrib. Amer. Ent. Inst., vol. ll, no. 4, 1976 


Photographs of dorsal shields. Fig. 97, M. crassipes Soar (Eastern North 
America); Fig. 98, M. crassipes Soar (Southern Michigan); Fig. 99, M. 
laversin. sp.; Fig. 100, M. crassipes Soar (New Mexico specimen); Fig. 
101, M. reelfootensis (Hoff) (female); Fig. 102, M. reelfootensis (Hoff) 


(male); Fig. 103, M. aspera (Wolcott) (type); Fig. 104, M. aspera (Wolcott) 
(Ontario); Fig. 105, M. delicata (Habeeb). 
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Photographs of dorsal shields. Fig. 106, M. vicina n. sp.; Fig. 107, M. 
interstitialis n. sp.; Fig. 108, M. wolcottl Nn, sp.; Pig, 109, M. laren 


n. sp.; Fig. 110, M. robusta (ceo: Pig, 1M, satulonia dH. Sp.; 
Fig. 112, M. paramecia nv. sp.; Fie. 13, M. tls Cook; Fig. 114, 


M. pailida 3 Mo Be. 
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_ *An asterisk indicates a synonym. 
The main reference is underscored. 


americana (Mideopsis) 101, 104 (key), 
M0, Wi, 12, 13, 14, fies. 14, 16, 
18, 91 

americana-subgroup 103 (key) 

aspera (Mideopsis, Xystonotus) 101, 
104 (key), 119, 120, 121, 124, 128, 
figs. 41-43, 48, 103, 104 

aspera-group 121, 122, 123 

barri (Mideopsis) 104 (key), 118, 
figs. 28, 31, 96 


borealis (Mideopsis) 101, 104.(key), 106, 


107, 108, 109, lll, figs. 4, 5, 10, 

79-86 
californica (Mideopsis borealis) 

104 (key), 108, 109, fig. 87 
collieri (Mideopsis, ?Xystonotus) 129 
crassipes (Mideopsis) 104 (key), 115, 

116, fins. 23, 29. 30, 32, 97, 98, 

100 
crassipes-group 103 (key), 117, 118 
delicata (Mideopsis, Xystonotus) 101, 

105 (key), 120, 121, 128, figs. 40, 

44, 46, 47, 105 
expositor (Mideopsis, ?Xystonotus) 

101, 102, 129, fig. 71 
Feltria ls. 
fibrosa (Mideopsis) 101, 103 (key), 110, 

figs. 6, 8, 9, 92 ae 
gladiator (Mideopsis) 101, 103 (key), 

15, figs. 11-13, 15, 95 
*Herbsmideopsis 101, 127, 128 
interstitialis (Mideopsis, Xystonotus) 

105 (key), 121, figs. 45, 49-51, 

107 
jacunda (Mideopsis) 103 (key), 109, 110, 

fies. 2, 3, 7, 93 oc 
lamellipalpis (Mideopsis) 101, 104 (key), 

i, 8 1A ips. 20; 24.27) Be, 

89 
lamprima (Mideopsis, Xystonotus) 

105 (key), 123, 124, figs. 59-61, 

109 
laversi (Mideopsis) 104 (key), 117, 

fig. 99 sco 


marshallae (Mideopsis) 104 (key), lll, 
114, figs. 22, 23, 26, 90 

*meridionalis (Mideopsis) 101, 107, 108 

Mideopsidae 101 

Mideopsis 101, 102, 103 (key), 106, 128 

*neoorbicularis (Mideopsis) 101, 110 

Neoxystonotus 101, 103 (key) 

Nudomideopsis 101, 102 (key) 

olseni (Mideopsis) 104 (key), lll, 112, 
114, fies, 17, 19, 21, 94 a 

orbicularis (Mideopsis) 101, 106 

orbicularis-group 103 (key), 106, 112, 
113, 115 

orbicularis-subgroup 103 (key) 

pallida (Mideopsis, Xystonotus) 105 
(key), 128, 129, figs. 76-78, 114 

paramecia (Mideopsis, Xystonotus) 
105 (key), 125, 126, 127, 128, 
figs. 70, 112 

pumila (Mideopsis, Xystonotus, 
Herbsmideopsis) 101, 105 (key), 
127, 128, 129, figs. 72-75, 113 

reelfootensis (Mideopsis, Neoxystono- 
tus, Xystonotus) 101, 103 (key), 
118; fies; 33-39, 101, 102 

robusta (Mideopsis, Xystonotus) 101, 
105 (key), 124, figs. 53, 55, 57, 
62, 110 

*rosea (Mideopsis) 101, 110, lll 

ryugaensis (Mideopsis) 106 

sabulonis (Mideopsis, Xystonotus) 105 
(key), 125, 126, figs. 66-69, lll 

*senator (Mideopsis borealis) 101, 107, 
108 

Stygomamersopsis 128 

vicina (Mideopsis, Xystonotus) 105 
(key), 121, 122, figs. 52, 54, 56, 
58, 106 : 

willmanni (Mideopsis, Xystonotus) 
125, 129 

wolcotti (Mideopsis, Xystonotus) 
105 (key), 125, 126, figs. 63-65, 
108 

Xystonotus 101, 102, 104 (key), 127 
128, 129 
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